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PfiKlTAClfl. 


1. During llio summer of 1901, the Grovernor-General in Couneil decided 
on the formation of a special Commission to report on the IiTigation of India 
as a protection against famine (see Rcsolntion No. 13 — 61-16 of loth September 
1901). 

Tlic terms of reference to this Commission were as follows : — 

(i) To ascertain the utility of irrigation under local conditions of agri- 

culture, whether in generally increasing the produce of the land 
or in securing it from the effects of failure of rainfall. 

(ii) To report upon the extent to which irrigation has been provided by 

worhs constructed by the State and the results — productive, pro- 
tective, and financial — winch have been attained. 

(iii) To determine the scope Avhich exists for further extensions of State 

iiTigation worlis, with particular regard to such proposals for new 
worhs as may be laid before the Commission by local officers, and 
to estimate in general terms, after considering the results attained 
on completed projects and the data available from others which, 
whether sanctioned or not, haA'c been investigated in sufficient 
detail, the probable net cost to the State of carrying out such 
extensions. 

(iv) To consider the extent to which local capacities for irrigation have 

already been utilised by private indi^-iduals. There are in some 
districts a great number of private tanks or canals on which a 
considerable area of ciiltivation depends, and the question of 
stinudating private effort in extending such works deserves careful 
consideration. It may be found that when irrigation ordinarily 
yields too small a profit to attract the investments of private 
capital, the Government can extend it more economically by the 
grant of loans, or by foregoing the recovery of a portion of its 
loans, than by itself undertaking the construction of works. It 
may also be possible to assist the construction of works of this 
class by systematic arrangements for including them in the pro- 
vincial programmes of relief works, and by executing them as 
far as may be possible by relief labourers on occasions of famine. 
Under this head also falls the important question of the extension 
of well cultivation, which in many tracts will probably afford 
greater and more reliable protection than any other form of irri- 
gation work. The attention of the Commission is particularly 
invited to this branch of the subject. 

- (v) To consider the character and utility of the works on which relief 

labour has been employed during the late famine; to make 
recommendations, whenever possible, either for the completion or 
definite abandonment of such works as have not been completed ; 
to examine the existing programmes of relief works, and to 
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i'~. iV.:f.~Tln’ Sir I*. At K.C.l.lI., I.C.S., Senior j^rembor of tlio 

II -.STvl iT 

h flf C.cff.:? /•rofS.vj'.— Mr. 11. II. (V.vlil-'cU, C.S.T., I.C.S., Commissioner ol 
JnM ‘.hor.-. 

/v ti. II. .Mb'jt, l.(\S., Direrlor ol Land Hcoords nnd Agriculture. 

f*' /'f.-n'rr/-/ rf JrT,j cr..) Oi=.V..— •Tli” Hon’lde Mr. D. T. Kobcrl.s, C.S.T., 

1 t'.S., Sc;’.i"r Mend" : < f llie nonnl of llfv«'nnc. 


A. 'ill'’ Hoh'IjL' S ir C. d. IhliHson, K.C.S.I., nccompanictl \is ns n 

r i1»ri>u"h the r:\rlitT (tf mtr iiiqiurie.s, and from hi.'J grc-ii experience 

«>f n-vi-mtc c]m‘>.tioM‘; he n'ii(U?rc<l us the j'rcnlc.st n.sslst- 
ritu-.’. ^Vh•■n uc left the M.'uir.vs rn'‘-Mency on the IDlh rchniarj* 1002, he 
v:.*. t hli'.r. il t.» pnx-ri'il to Calrult.n to tahe up liis (lulic.s ns a Member of the 
Vio Ti.y’*- l!\ermivi’ (.'oUJii’ll : nml hi « place on the Commi.'ision tvas tahen hy 
Mr. Muir.Mncheurio who had necomjianied us u.s local Memher throughout 
Iti.mh.ay, .M’d afteruards a-, an nddiiional .Memher through Madras. 

r>. Ihiri;;;: (iur tour we ••urcs^Mvely vhited the following pl.aces where we 
lu’M inddie inouirii-’. and t^ol; e\ idence : — Lyallpur on tlu^ Chenah Canal, Suhkur 
iuSi!;d..laipur:u'.'i .AjiH'-r in I’.njputana, Ihijkot, Kathiawar, Ahmedahad, Surat, 
HhuH.-i, I’.tta.a. Sh-dnj.ur, lUjapnr, Iltdg.ium. Dharwar, Guntakal, Bangalore, 
Cvinjl 'n*. M:id\if.’i. 'rriiijon*. .Madnix, Itajahmundn,', Ilydorahad, Amraoti, 
N:i:rpur, llaijair. .luhhulj» >re, and Ihudiinarhi, whore we arrived on the 18th 
March 

ft III we M'jiar.ited for the sea*-on. Tho I’re.'iident, whose services had 
luvn IrJit fnot the .'^('o'.ti-h Uflico. was obliged to return to his duties in 
I/ndon. .Mr. Muir-Mnckenr.i«' aho went to Ktjgland, on lc.ave of ahsonce, and 
Mr. Kajaratun Mudaliyar returned U> Madnis. During the recess, however, time 
w.is mo'.t uM'fully emplo\e.i hy Sir Thomas Iligham up to the 2Gtli May, when 
In* restnned hi*> duties :i« Serretary to Government, and hy the Secretary, in 
collating and condensing the evidence already taken, and in obtaining further 
information «in the subject of our inquiries. 

7. In AuguM the I’residcnl (crmin.ntcd his .service in the Scottish Office, and 
on the loth Oct/dicr ltl02 our Cotnuiissiou rc-.nsscmhled, and we held meetings 
similar to tho'-e of the pniviotis season at I’atna, MuzafTarpur, Darhhanga, 
Vurulia (Ch')ta Nagpur), Calcutta, Cutt.aek, Allahabad, Lucknow, Jhansi, 
Gwalior, .\gr;i, and Meerut. ••Mtogctlicr we held 1)1 sittings, and examined 425 
wilncss('.s. After the Delhi Durbar u'e settled .at Lucknow, and there wrote this 
our report. 

S. Before leaving Korthern India for Bajputaua in Xovemhor 1901, wo had 
the henolit of a lengthy interview with Sir Antony P. MaeDonncll, G.C.S.I., who 
was on tho tivo of retiring from the Lieutenant-Govcrnoi’ship of tho United Pro- 
vinces of Agra and Oudh, and wo learned his views on fnmino i)rotoctivo works. 

9. I'rom tho first Burma was excluded from our tour of inquiry. The Kon- 
kan districts of Bombay, Coorg, Assam, and Bastern Bengal, arc tracts in Avhich 
there is no 8i)ceial need for irrig.ation. IVo inquired into tho circumstances of 
such of tho Native Slates as expressed a wish that we should do so, and wo were 
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of the oppj:tarit 7 <51 cj^ipsrins fh.^ corcrtfon cs frrfSi^orsl 

psotioe Triih. iz.'ssa of G.djso-ewt i-errroij- TTe c5To:ei sr^fer isxrr 

of rnr tzr=.e to Tisftirzz ztzsz Prorir^cas of India in — Maa tie estennan of 
potecnre irngatfon is n^st nsontir rsooirei or presents th? aresrost ci^cdl- 
tiss. lime ari cisisnee rreclnded ns from visitinz BalncfiistEii. 


10. "We cesirs to acimorrledse the cemfe^ end cospitolhv of His TT;^' 


the Msheesda of •Taipor, His Higlniess tee Maharaja of 3Ijstae^ Ht« ninhesss 
the Mzam- and His Hishn^ the Maharaja Seindia. —ho hrnxed vs io their 


rapn 
ohtai-^ 


ils and save txs opporrmiries for insrectins imporraat vorhs for 
air? the evideace of manv of the Msh oncials of their States. At Jaitnr. 


Airaer; Grralior. and Baihot. vre had the advantase of rteerins the representative 
of tnanv of the Stat^ of Bajpntana. Central India, and Khthlan-ar. IVe are 
indebted to the Durbars of all the States upon ~hich ve have reported for the 
trouble Tvliich thej have tahen in preparing the information laid before ns and 
for the readings trith which thev placed it at cur disposaL 


11. When in BergaL tre visited Darbhanga hr the conrtems invitation of 
the Maharaia- which we desire cordiallv to acknovledse. We Lad not the 
advantage of meeting the Maharaja, as his dcriis as a Member of the Police 
Commission nec-esstated his absence, but we obtained much interesting infor- 
Emtion as to the practice of irrigation on Ms states. 

12. As it was evident from the first that our in^uines would be extended 
over two cold seasons- and that we should not be in a position to submit our final 
report’ before the cItKe of the financial year 1902-lSOo, we addrssed to the Gov- 
ernment of India, soon after completing our inquiries in each provincer an cd 
interlip. communication, in which we o5ered opinions or made recommesdations 
in rffipect of the most urgent or important qu^ons which had been brou^t io 
our notion a-rd on wMch it appeared desirable that action should be tahen with- 
out delay.- We have referred in the Provincial Chapters of thisreport to the m!st 
important of these recommeadatiom and are glad to achnowledge the prompt 
attention wMch has been accorded to them. 
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Pa in- WiKNKHAL. 


C:5..j-7r.; I.-I’IIKUMINAIIY Sl P.VKV. 


.S>c':;ov l.-rONDlIlnNS Arn.CllN*; IHi: \‘sr. ANl» VAIA;K OK 

ir.UK.'AlloN IN 1 NI>!a. 


T!.'' fr.r'.. r' tisr u*-^* nj’.il vniur «■( irriirition in nny 

It.'ilri, *.\!!r'n-r ri j<un-K j>r«*5iu'!ivr r>r fnun n fnti»jin-]irnttv.livo 
]> •-•f % ;• "-v, r.rr •.]:«* jIm" ••’U. M!ii tl'**' i'i’v •••■ '• •*! Mtinxl to tin* soil, 

I r .vults< i.«. nn- rrufifnll jnrvv Iti* nliuinirtni ami avsun'd 

;■( r.i;< r ‘'ajM-rlUj'i'a-. av.d • viMt iniiirlons ; nr. thnuL:h nnlinarily 

i'. {JinV 1 (* •■ i l'.;i'il<‘ *n j«'n<*.15i*al fatluri* nr UJi‘^'';n.OlKil»ln ilU'itli'm'i* aslo 
r.-.n f> r n n j-p-t* v*.v ii MTon'-t nni'i rtaitity ; or it may in .nil yoar> 

f > »t";*i’,y :,N In jit'il:*- rultivatnm ^vitlu)nl irriiratitm. 'Ihe 

N il jnny ln' • irni-rlnr tljat !li<* \jrlil ilm* m irripitinn wmild not 

rrji-.y t'n rn'*. j.f j<Tn\ silin;; it: or It iiiav 1 m* hi n*!''nlivi' of nmNtnn* .ns to 
rcndi-r arlilirial MatiriJn;-- tiii«« i'>'":try nxrrji! in tin* drii**-! yi-ar. Tin* t*roj)l)**st 
► ’.jjtnl t/i tin* Inrality anil tn tin* nnan*- itf tin* I’nllivator may In* riin*. which in 
l-t*si<-tit« hy a jilrntifu! ai'pliraijim of wati-r, hnwnvor ln*a>y tin* minfall ; 
nr it jnay In' ^n^•ar<':lm• nr n jjanlnn rrnj*. which in hut few part.*, of India can he 
vrwwii w’ithnnt jrripiticm ; or wheat, which, in theahsenceof winter mins ri’tjnircs 
UN a rule at least tlirei* or hmr wat« rint:'> to eu'-nre n fnll crop. On the other 
hajid, it may he hurley <'r frram. which onlj* retpiin* irripation in a drj* year; or 
enttnii. which, over the nn'Utcr part of India, i*. mrely irripnted even in a year 
of drouidit. 

:i. 'J'l.r rnivfnll of /fn/io.—Thc rainfall in not only a main factor in dc'tcr- 
mitiiiip the v.nlnc of irrigation, it is in itself the primary .‘■ouvec of all nu'.nns of 
snpjilyini,' it. It is CNH-ntial, therefore, that at the outset of onr renort we .should 
deterilie, however hrietly, tlie chief clinniel eristics of the rainfall of India — its 
tincijual djstrihntion thronphont tho seasons, its still moiv irvepnlar distrihntion 
over the surface of tin* eoniitrj', and it.s linhility to failure or serious ■ defloienoy. 
I’arl 1, ji 
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It will suffice to state the facts as we find them, avoiding as fai’ as possible 
all reference to causes and influencing conditions. ^ 

V j 

. 4 Seasonal disMbuHon.—By far the greater part of the rainfall is received 
between Juno and October, tlic period of the south-west monsoon. This is the 
chief season of rain over most of the peninsula, and over almost the whole of 
what is known as Northern India— the area between the Himalayas and the 
Vindhyas, containing the great alluvial plains of the Ganges and Indus rivers. 
Over a great part of the western half of Peninsular India, including nearly the 
whole of the Bombay Presidency, the rainfall is practically confined to this 
season. 

6. In the 'south-eastern portion of the peninsula the season of heaviest rain- 
fall is from October to Hocember, the peiiod of the north-east monsoon. In 
most years, the Central Provinces, Berar, and Hyderabad, also receive during this 
season some showers of rain; which, though usually small in amount, are of great 
agricultural value, especially to the wheat-growing districts. 

G. The latter part of the winter and earlier spring montlis art the season 
of the winter rainfall of Northern India. The extreme north-western districts 
receive at this period about half their average rainfall ; and on all tlic outer 
ranges of the Himalayas, in the submontane districts, on the plains of the Pun- 
jab, and over the north-western districts of the United Provinces, rain, sometimes 
heavy, occiu’s during these months. It extends, though somewhat less frequently 
and much less heavily, over the remainder of the United Provinces, occasionally 
reacMng Bengal and the northern provinces of the peninsula. 

7. During the hot weather, from March to May or June, thunder- 
storms are frequent in Bengal, and in and near the hills of l^ortbcm India ; 
while to Southern India also, at this season, the ‘ mango showm’s ’ give a few 
inches of rain. But the Bombay Presidency and the plains of North-Western 
India receive practically no rain during these montlis. 

. 8. Geofl'mpfieml The general distribution of *be annual rain- 

fall is shown on the map of India which accompanies this report. One of the 
zones of heaviest rainfall lies natu^ly along the western coast of the main 
peninsula, where the monsoon striking the Western Ghats precipitates on their 
outer slopes an average rainfall of 100 to 260 inches. A second zone of heavy 
rainfall extends along the outer ranges of the Himalayas, widening out south of 
Sikkim to include Eastern and Lower Bengal, and Assam where, at Oherapunji 
in the 'Khasi hills, the annual recorded rainfall averages 461 inches. 

9, Prom the Bay of Bengal to the western boundary of Bhopal in Central 
, India, and from the Himalayas in the north to the Godavari in the south, 
stretches a wide tract of moderately high rainfall (40 to 70 inches). From 
Benares an offshoot runs up to the north- west through the Himalayan sub- 
montane districts nearly to the Indus river. In the south of the peninsula 
there are also two narrow strips with rainfalls of over 40 inches : one on the east 
coMt, from the north of Madras to the south of Tanjore; the other lying along 
the eastern side of the Western Ghats, and extending northwards as far as 
Bsffoda. The remainder of India, excepting a small portion of Kathiawar, hds a 
raii^all below 40 inches. 

^ '10; Tracts with low average rainfall. — The blue lines upon the map show 
clearly the rapidity with which the rainfall decreases, from over* 100 inches, to 
under 26 inches, as the clouds drift eastward from the summits of the Western 
Ghats; leavipg a long strip of varying width, extending from Kotah in Rajputana 
"to Cape Comorin in the extreme south of -the peninsula, in which the rainfall is 
-both scanty gpd precarious. . They, show also the less raind, but still steady, decline 
in the raMall of -North-Western India, from -the 40-inch rainfall line which 
paraes -through the western- districts of the United Provinces, to the -S-inch line 
■yylpoh traverse the State' of Bahawalpmv- . , .... , , - . ■ . .' 
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arc f«!’. nil'-', in tmetn lihe (itj^rat, Malwa, ajul jimt of the Central I’rovincos, 
nhii h on inv' t*> the Mitlit-it ji«-y ot tl.r rainfall over a ltni|; •ierles of years 
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• i4. The degree of least defect from the average -which -would, as atuie, catlse 

injury to the crops is not easy to determine even for a given locality, and it is 
stUl more difficult to fix any general rule ; hut, for Icomparative purposes at 
least, it -win be sufficiently correct to say that a deficiency of 25 per cent, -would 
be likely to cause some iuj-ury, and that a deficiency of 40 per cent, -would 
generally cause serious injury. The former we may call a dry year, and the 
ktter a year of severe drought. A deficiency of 40 per cent, on a rainfall of 
' 45 inches would no doubt still leave a rainfall of 27 inches, while the same 
deficiency on a rainfall of 25 inches would leave only 16 ; but in the former case 
rice would almost in-rariably be the prevailing crop, and for it at least twice as. 
much rain is required as for an ordinary crop of cotton or millet. Indeed there 
are some exceptional tracts, such as parts of Gujerat, in whicffi a rainfall of 16 
inches, earless than half the normal, has been found sufficient to give a fair 
crop when its incidence -was seasonable. 

15. From the records of a number of rainfall stations which have been 
supplied to us by the Meteorological Department, extending back for periods 
-varying from twenty-five to fifty years, we find that the average frequency of 
the ocomu’ence of dty years and of years of severe drought at stations in differ- 
ent localities varies as sho-wn below : — 
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PENINSULAR INDIA. 


Orissa . . • 
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Central Bengal . . 
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Central ProTinves, West 
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Bibar ... 
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' 16. ISoils . — The varieties of -soils to be found throughout India are 
innumerable, but, -with the exception of one important class, the cultivated soils 
are generally suitable for inigation. It -wiH be sufficient to recognize the bjmd 
distinctions between the main varieties chai-acteristic of the piincipal geological 
divisions— the alluvial, the Deccan trap, and the crystalline and sandstone 
formations. • 

l7. T/iC allMt-mZ traef.— The alluvial formation covers the greater part of 
Northern India, from the foot of the Himalayas to the northern slopes of the 
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:ui(l cxtonds in a iniri'ow fringe round llie coast line of the peuinsuia, 
increasing in width at the dcltius of the great rivers which How douoi from the 
Western Ghats or th(« table land of Ccntml India. It occupies the greater parts 
of Sind, the I’unjah, the United Provinces, and Bengal, and of the ^dnvari, 
Jvistna. and Tanjore districts of [Madras. The suhslrata consist usually of alternate 
layers of sand and clay, hut soinctiines, especially in Bengal, the sand beneath the 
upper layer of loam is of unknown depth. The surface sho^vs cverj' variety of 
soil, from the bloum sands of the western deserts, to the rich laam and stiff clay 
of the Gauge's Valley, or the fertile black loam of the Kistna and Godavari 
deltas. But the prevailing soil is a yellow or red-brow)i loam which, in general, 
takes water froely and yields a largely increased outturn under irrigation. 

lb. There are, however, in the runjab and United Provinces, numerous 
irregularly distributed tracts which have been rendered worthless for cultivation 
by the soil containing an excess of soluble salts— sulphates and carbonates of 
soda. Under conditions favourable to evaporation the salts accumulate on the 
surface, covering it with a white ellloresccnce locjilly kno^vn as reh or hollar. 
Irrigation, if water is applied loo freely in the neighbomhood of such tracts, 
leads to an increase of the elflorescence; but it has not been found to increase 
materially the extent of its area. 

19. The Dcccttu traj ). — The Deccan teij) formation covers an area of 
about 200,000 square miles in the north-wcstcni part of Pcnmsular India. It 
comprises almost the whole of the Bombay Presidency (including Xathiawur), 
the whole of Borsir, the western thiwl of the Central Provinces, and half of 
Hyderabad .and Central India. Wilhiu the ranges of the Western Ghats and 
Satpuras, numerous varieties of soilsarelobcfoimd, varj’iug from the light sandy 
or gravelly soil.« of the ridges, to the rich yellow or red loams of the inner valleys 
of the hilis. IHsewhero in this wide tract, black cotton soil iwcrails. It is so 
called from its colour and from its .suitability to the cultivation of cotton. It 
varies considerably in colour, con.«istency, and fertility, but all varieties arc 
highly retentive of moisttire. ‘When dried by the heat of the sun, the soil 
contriicts to an tuuisual extent, seaming the surface of the country with 
cracks to a depth of several feet; and in this condition the most fertile 
varieties cnunble into small and friable fragments. To the black cotton soils 
generally, irrigation is not suited. But to many crops it can be applied 
freely and witli prolit to the cultivator, when the soil is not of great depth and 
where the .substratum affonls good natural drainage ; even in the deeper soils 
rice (xm be irrigated with advantage ; and, under all conditions of dej)th and sub- 
soil, irrigation is useful in affording the means of sowing a crop in a year of 
drought. 

20. Black cotton soils arc also to bo found outside the ami of the Deccan 
trap, generally in the valleys of s-ti'cams and rivers. In such cases the soils are 
invariably alluvial and closely resemble, though they may not be identicM with, 
the deposits similarly formed within the trap area. As a rule, owing to the 
greater depth of the subsoil and to its overlying an impervious substratum, these 
soils are less suited to irrigation than the ‘ sedentary * deposits, or soils formed w 
silu in the trap area. The chief districts outside tho trap formation in which 
black cotton soils predominate arc Bellary, Kurnool, and Cuddapah, in Madras ; 
Surat and Broach, in Bombay; and Jalaun and Banda, in the United Provinces. 

21. The crystalline trad . — The ^ crystalline and sandstone formations 
occupy the whole of Peninsular India outside the area of the Deccan trap 
and the .narrow strip of coast alluvium. Their area comprises almost the 
whole of the Madras Presidency ; the State of Mysore ; half of Hyderabad ; 
two-thirds of the Central Provinces ; "with the Bengal Divisions of Orissa and 
Chota Nagpur. Northward it extends into and includes the whole or the 
greater part of the Sonthal Paiganas and Birbhum districts of Bengal, the 
Mirzapiur, Jhansi, and Hamirpm’ districts of the United Provinces, the Baghel- 
khand States of Central India, and the eastern half of Eajputana. The 
lirevailing soils vary from a dark red loam in the bottoms, to the light. sandy 
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- or stony soils of tie arid uplands nrhicli produce the poorest of crojB. The better 
classes of soils in this fomiatioh repay the cost of irrigation even hiore ahm> 
dantlj than the yellop^ loam of the aUnvial tract of If orthern India. 

22. The jiriwipal crops.— The crops may he di^ded broadly into tiro 
clasK : . the antumn crops, sbum in the spring or summer and harvested in the 
antnirin: and the spring crop^ sovrn in the antumn and harvested in the spring. 
These are known thronghont the greater part of India as the /jZ/orff and rofti 
crops. In lifadias, however, they are called ^t and second crops. Both in 
Northern and Sonthem India, the antumn crops are mainly milletsj pulses, and 
nee. The .principal i^ring crops are, in Northern India, wheat, harl^, linseed, 
and gram : and m Sonthem Ihdda, millets, rice, jnte, and gingelly. The wheat 

may he divided ronghly from the spring millets and spring rice area by 
a line drawn from Bombay ronnd the sonthem extremity of the Central Pro- 
vinces and thmngh the Patna district in Bihar. 

23. The crops which are mainly or in a great measure dependent upon 
irrigation to ensure a fnll outturn in an average year are rice, wheat, and barley : 
sugarcane md garden crops; and indigo, where it is .grown as an antumn crop. 
Cotton, when grown in black soil, and some of the staple Z-A or millets are said 
to receive but little benefit from irrigation even in a d^ year. 


Section IL— NATUBAX PACTLITIES POE. lEEIGATION. 

' 24. The alluvial trad . — ^Each of the three great soil divisions referred to 
in the previous section is characterized by special facilities, or by its lack of 
faediities," for irrigation. The level surfece of the allnvM plains admits of 
their ahsoth^ a large percentage of the raihfeU ; and except in the deserfe 
of the Punjab and iSajpntana, the subsoil water is generally close enough to 
the surfeice to place theccKfc of lifting it within the means of the cultivator. ^ 
many parts of the Eastern Gangetid Talley, the stibsoil consists *as we have said 
of ‘Sand* to an unknown depth, but elsewhere the substrata are usually. suitable 
for the constmetion of webs. 

-2o; Th»e plains, again, are traversed by all the great perennial rivers 
whtse touTCte lie in the snows and glamers of tiie Himalayas or under the assured 
and abrmdant rainfall of the "Wtetem Ghats; while the level surface of the 
conntiy' presents' no serious obstacle- to distributing tbe river-waters over the 
length add' breadth of the land. So maiked are these fiicilities for the constme- 
tion of canali; compared "vrith those elsewhere, that within the alluvialtract are to 
be found all the great canal systems of India. 

■ 26. Put the fiatness of the surface^ which lends itself so readily to "the con- 
straction of canals, is an bbvious'obstacle to the constmetion of reservoire for the 
storage of water; ' Thus, within this large tract there is practically no nngation 
from artificial tanks, except in some of the rice distnete of Ben^l where the 
slishtly undtOatimr surface of the country admits of water being stored in 
shallow tanks to tide the croj>'over a break in the rains. In parts, however, of 
the TJmted Provinces, irrigation is extenavely practised from water stored in 
natural depressions. 

- 27; The crysiaUine froef.— This tract is traversed by all the great rivers 

which rise in the "Western Ghats, but, for tbe most part, tbeh channds are too 
deep and their cradients too snwll to admit of their being utilized for irrigation 
outside of their'' narrow valleys. Even when the water can he raised to the level 
required for commanding the country, the broken and uneven surface renders 
it impci^Ie to constmet, at apractimhle cost, systems of canals at all comparable 
in size to the great cannds of the alluvial tract. 

2S. On the central iable-hmd, tlic rainfall is generally too scanty, and the 
drainsrre -.too rapid, for the accumulation 'of an abundant supply of water in tbe 



siilipoil. Thcr«T is no pcrmiincnf. undorgrountl flow ns in Noi’tlicrn' India, and, 
the supply bring usually dependent onineiu local percolation, the wells have to 
1)0 of largo diaiuelrr. Their large size and iho roehy nature of the substratum 
rojidorfhrir construction more expensive than in the alluvial tract. 

20. "With the wat<M*.< of its largo rivers grnerally unavailable, and with its 
wells at the he's! affoixling a costly means of in-igation and one unsuited to rice, 
the principal irrigated crop, this tract has to depend for its protection mainly 
upon storage of the local rainfall. For this fortunately the broken and undulat- 
ing nature of the surface alTonls good facilities ; and the numerous tanks which 
stud the surface of the country, and collect the rainfall fi-onT a large portion of 
its area, are the chief characteristic of the cry.stalline and sandstone formations. 

flO. The Drraon trap . — Within the area covered by the Deccan' top 
formation, the gt'iieral contiguration of Iho country is somcwliat similar to that 
of the or\'stalli))C tract, hut it is even more broken by numerous hills and ranges 
of hills. The Xerhudda and Tapti rivcis have their sources within this 
tract, and leave it only .as they approiich the se;i. Tim Godavari traverses 
it in the fn*st four hundr('d, .and the Jvislna in the first two hundred miles o'f its 
course. The moisture ivtaining properties of the .soil and the impcr'S’ious nature 
of the subsoil cause the loc.al stre.anis to he of a more porcmual nature than 
those in the cry.stalline and alluvial tracts ; hut they aho prevent the free 
flow of .surface waii'r into the suh.soil. Thus, except, in .some favoured localities 
the wells are deeper and yield a less copious snjijily than those of the othe 
two tracts, while the nniiicrous cracks which form as the soil contmots in the 
heat of the .sun necessitate a frequent or a very copious application of water 
to an irrigated crop. On the other hand, the .soil retains sunicient moisture 
in all onlinary ycjirs to bring the staple crops to maturity without aid froUi 
irrigation. In this tract, therefore, there arc comparatively few iirigation works 
of any kind, and irrigjilion is confined for the most part to the more valuable 
crops. 

.31. Comparatitc extent of irrigation in the three tracts.— ‘The&e differences 
in the facilities for iirigation in the three tracts have led naturally to coiTCspond- 
ing differences in the relative arca.s protected by the various means of irrigation. 
'Jliis is clearly exhibited in the following tabular statement. The figures given 
are for areas for whieh there arc fairly reliable statistics, includuig Xative 
St.atcs ; — 


) 

1 

Division or inct. 

Ana 

nnnoftllr 

crnpiK’d. 

TIiaiiF,inds 
of norrs- 

rCBCCJTTAOE OP CnoprCO ABE& 

IBBIOITBD FBOU 

Canals. 

1Vink.<. 

Wolb. 

1 

Other 

Bonrees. 

Total. 

Alluvial 

1.15,000 

12-1. 

1*8 

7’3 

3-6 

85-1 . 

Cryist.allinc 

1 

100,000 

1'5 

7'3 

4-2 

2*6 

15*5 

Dcccan trap 

58,000 

0-2 

O'S 

2-4. 

0*8 

8*2 

Tot.\l 

1 

29.1,000 

0*3 

3-3 

5-8 

2*6 

17*5 


32. Evidently the alluvial toct is, ns we have stated, specially favoiwed by 
its facilities for canals and wells ; for in it lie .all but an insignificant portion of 
the can.al area, and about two-thirds of the well area. On the other hand, there 
is but little tank irrigation, the .small area shoum under that source being watered 
chiefly from natural depressions. The crystalline tract contains nearly all the 
iirigation from artificial tanks. It has practically no canal irrigation, and much 
less well irrigation than the alluvial toct. In the top area, where, speaking 
“•cnerally, irrigation is least required and most ditflcult to provide, there are 
practically no ainals or tanks, and the area watered by weUs is inconsiderable. 
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SECTioif HL— DETEIiOP:MENT A2fD PEESEXT EXTENT OP EREIGAc 

TION IN INDIA. 

33. Definition of irngation ucorhe. — The seiplos lainfaE becomes avail- 
able for in ariifidal irrigation -vrhen it accnmtiktes or fions, either upon the 
snrface or in the subsoil, at a level sufficiently high to admit of its being mvcrted 
or raised on to the land. But in all cases before"^ this can be done certain u-orks 
of cons^ction are necesary. These are called works of irrigation, or, briefiv, 
‘ irrigation works.' Thus the term irrigarion works includes works of .manv 
varieties and magnitudes, ranmng from the rude contrivance which enable the 
cultivator by swinging a bask^ to raise water from a pond, to the huge embank- 
ment of earth or masonry holding behind it a lake of many square miles ; or 
from the small temporary well, a mere hole in the ground ’lined with brush- 
wood, to the great canal which, carrying for some hundreds of miles a volume 
of water equal to t^t of a large sized river, delivers it into a network of smaller 
channels for the irrigation of over a million of acres. 

34. ^ Classes of irrigation works. — The irrigation works of iTidia may be 
divided into three main classes : canals, tanks, and wells. Dnder ‘ ca-nals are 
classed aE works of any conriderable rize for divertinsr the waters of strums or 
rivers, and carrying them on to the land; under ‘ tanks/ all woris for the storage 
of water, and aU natural depressions of which the water is used for irrigation ; 
and under * wells,’ works for ^ving access to the subterranean supply, or to the 
waters of rivers which, running deep below the general level of the ^uund, have 
to be lifted vertically before they can be made to flow on to the Adds. Canals 
are of the * perennial ’ or * inundation’ type according as they are deigned to 
draw their supplies &om the river at all seasons of thie year, or only when it is 
in flood. In the former case it is almost always necessary to make a weir, 
temporary or permanent, across the river so as to divert the water into the canaL 
and this is often one of the mt^- expensive parts of the canal works. Inundation 
canals have no such weirs. Once cleared oi alt they go on taking in water from 
the river until, at the close of the flood season, its surfece falls below a certain 
level, and the canals then remain dry until the next flood season. 

35. Distinction between State and private works. — ^In the ca^ of la^ 
tanks or canals, works have to be made and subsequently maintained which 
are bqrond both the means and management of individuals or village com- 
munities. Such works are therefore generally constructed and^ controlled^ by 
the State ; and we have thus a second classification of irrigation works into 
‘ State works * and ‘ private works.’ Ail works whdch have been constructed or 
which are maintained or partially maintained by the State, are classed as ‘ State 
works.’ The irrigation from ‘ private works ’ is entered in the annual statistics 
of areas irrigated under the heads of canals, tanks, wells, and * other source the 
last including irrigation from rivers and streams, and from channels which are too 
smhil to be dassed as canals, Ihe distinction between canals and the^ smaUer 
fibftTiTiplR is nowhere cleariy defined, and the classification adopted varies from 
province to province and even from district to district. 

36. Early history of irrigation works in India. — In the early records of the 
peoples of In^ dating hack to many centuriK before the commencement of 
onr era, there are freqnent references to the practice of irrigation. TTells have 
been in nse from time immemorial ; m<^ of the alm(^ innumerable tanks 
of Southern India hare been in existence for many generations— two in the 
Cbingleput district of Madras, which still irrigate annually from two to four 
thoumnd acres, are referred to in inscriptions which are said to be of the Stb and 
9tb centuries of our era ; the practice of drawing off the flood waters of the Indas 
and its tributaries by means of small inundation canals has been followed from 
a verv early date'; and in the submontane districts of Northern India are 
still to be found the remains of ancient irrigating channels which have been 
buri^ for centuries in the undergrowth of the forests. But the numerous large 
works which now exist for utilizing the supplie of the larger rivers are of com- 
paratively recent date ; and little seems to have been done in this direction 
^{ore th*e country came under British rule. The most notable exceptions are 
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<lio‘ Grand Anient’ across the Coloroon river in Madras, some of the inun- 
dation canals on the Indus and its tributaries, and two canals taking out of the 
•Tumna river at a point where, passing through a gorge in the outer ranges of 
the Himalayas, it debouches on to the plains. 

37. To the ‘ Grand Anient,’ tradition assigns a period coirasponding to the 
close of the second century, though it is probably of a much later date. Tliis work 
is, so far as is known, the greatest engineering work eaixicd out in India before 
Uritish rule hogsin. It consisted of a solid mass of rough stones, over 1,000 feet 
in length. lO to GO fccti in breadth, and 15 to IS feet in depth, stretching across 
the whole width of the Catxvciy river. It fulfilled its purposes for some cen- 
turies, .and in l>f30 was still in operation, hut the vagarias of the river had not 
been watched, .and by that time the main .streun had begun to flow down a 
northern elmnnel known as the Colcroou, .and the district of Tianjoro had lost 
much of its former prosperity. 

3S. !Most of the existing inundation canals in the JIult.an, Muzatfargarb, and 
Hem Ghar.i Ivhan districts, were constructed by the former ^luhammadan and 
Sikh nilcrs, and on many of these canals a high degree of eflicicacy w.as attained 
under the management of the great and energetic caxial maker, Diwau Sawan 
M.al. 


39. A canal, knomi as the ITasli, was also constructed by the Sikh or 
Mxxhammadun rulers of the Punjab to carry water to Lahore from a ixoint on the 
Ravi river at a distance of 130 milas. When tho Punjab came under British 
rule, the area irrigated by the canal was paying a revenue of eighty-five thousjind 
rupees. Its genci'al aligmneut was fairly good, but in detail there had been so 
many errors that to rectify them would have cost more than making an entirely 
new channel. The ITasU has been replaced by the Bari Doab Canal, which has 
more than twenty times its earrying capacity, and is one of the most important 
irrigation works in India. 

40. Owing* to the proximity of tho Jumna to Delhi, the Muhammadan 
rulers of India turned their attention at an early period to utilizing the waters 
of tluit river for tho irrigation of the higher lands on both banks. In the 
fourteenth century, Piroz Bhah Tuglilnk. constructed a canal taking -water 
from tlxc right or western hank of the Jumna, a distance of about 160 miles, 
to irrigate his favourite hunting grounds at Hi-ssar. This cantil, which had 
silted up, was repaired during Akb ar’s reign by tho Governor of Delhi for 
tlic irrigation of lands in his private ciiht^ Imt for .want of rep.aii-s it 
again stopped flowing. About the year 1G47 A.D., the canal was repiiired 
under the direction of Ali ^lardan Khan, the celebrated Engineer of Shah 
Jahnn, and a new channel exc.T,vatcd to carry water into the citj’’ of Delhi. 
During the decline of tho IMughal empire the c.anal again gradually jilted up 
until it cc.ascd to flow. The canal on the eastern bank of tho Jumna was also 
constructed during tho JIughal Dynasty, probably dimng tho reign of Muluammad 
Shah (171S-174S) ; but it appcjirs to have been very soon abandoned, if indeed it 
had ever been used for the carriage of water. In 1784 tho work was parti.ally 
restored by a Rohilla Chief who succeeded in bringing water to some short dis- 
tance below Saharanpur, and there arc traditions of serious injiuy having been 
caused thereby to tho towns of Saharanpur and Bchut. N o mas'omy works of any 
kind were constructed in connection with the canal ; and in their absence, owing 
to the excessive slope of tho countiy, if any considerable volume of water had 
been allowed to enter the channel, it must have led in time to a fatal retrogres- 
sion of bed-levels. 

41. Doubts have been expressed as to whether these works, in their former 
condition, ever irrigated any considerable areas or conferred much benefit upon 
tho people. Be this as it may, it is cerfaxin that it was tho existence of 
the ‘ Grand Anxeut ’ in Madras, and the remains of the old Muhammadan 
channels in the Pxmjab and United Pro-vinces, wliich suggested and led to the 
construction of the earliest works carried out under British rule. India, therefore, 
in a great measure owes to her former rxxlcrs the first inception of her present 
unrivalled systems of State irrigation works. Tho most efficient and useful 
works which were conducted in former times arp, however, thp smaller works^ 
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•15. Tlic llgmvs sliow fhiil. out of 22(3 uullion acres annually under 
crop in Ihe irrigalinc; provinces of llrilisU India, in round numbers lli million 
acres, or 10 per cent'., arc ordinarily irrig;i1ed. The areas in the various provinces 
arc, however, liable lo eonsidcrable lluclualioiis. Tims in (he United Provinces, 
with a good inoiisoon followed by good winfer rain, (be area irrigated by works 
of all kinds may fall (o under six and-a-half million acres; while in a dry year 
it. rises to over twelve millions. On the otlnjr hand, a drought reduces the 
supply available from taubs in all jiarts of .India, and there is a corresponding 
reduction in t lie area irrigated by this class of works. Similarly in Southera, 
and in some parts of Northern India, a prolonged drought greatly reduces the 
area irrigated from wells. 

•1(3. zircon irritjaied hy State amt pn'eate worL's of all I'imis. — The follow- 
ing statement shows tlu' areas irrigated by each class of worlv.s, both State and 
private ; and (be perceulagc wbicli the area under each class bears to the whole 
irrigated area : — 


€ 

Chr« if worV. 

.\rc.a irriiratoi] 
by racli ciaf* c{ 
nrrLH. 

Pcrccnlnjro 
of total irri^toA 
area. 

Stjlf 

Acrof, 



15,C 11,000 

9S'u 

••«•••*•••• 

2,011, <100 

6-7 

ToIAt 

1S,5SS.000 

■J3-3 

Prirate t.-i'rl-t. 



CaoaU 

3.235,000 

2-S 


5,101,000 

11-S 

Will 

12,805,000 

20-3 

Other 

0,180,000 

II-O 

Tor.it 

25,510,000 

o7'S 

<;n.\NU TOT.vii 

■11,005,000 

ICOO 


Of the total area irrigated, 18.1 million acres or ‘12 per cent, is watered by 
State works, and 2.5^ million acres or 58 per cent, from private woi'ks. Of the 
latter rather more than onc-balf is from wells. The area shown ‘ under other 
sources ’ of private works includes a large area (5,00l>,000 acres) irrigated in 
Bengal from private canals and from water held up in natuinl depressions and 
in shallow artificial tanks. ' . , 

d-T. Increase in irrigated area during tltcjiasl 55 gears. — In the statement 
given on page 8G of the llcport of (ho Pamine Commission of 1S7S-S0, the area 
ordinarily irrigated in British Territory in a favourable year is said to have 
amounted to 29,220,000 acres or 1-1'S per cent, of the ‘cultivated area.’ It is 
not easy to undei-stand how the figures for some of the provinces were arrived 
at, and certainly in the ease of the United Provmccs the irrigated area appears 
to have been considerably overestimated. In (hose provinces, diuing tho past 
28 years, there has been an increase of 11- million acres in the areas imgated by 
Government works, and of at least million acres in the area ii'rigated by wells. 
The area irrigated in a favomublc year should, therefore, have risen from 111- to 
13^- million acres, but in the most favoui-ablo recent year the area did not 
exceed 12:} million acres. T-wenty^-fivo years ago the statistics of areas 
irrigated by private works were not sufiiciently accurate in many of the 
provinces to admit of reliable estimates being framed. It seems useless therefore 
to compare our figures w'ith those given by the I’amino Commission. There 
are, , however, accui'atc'sialistics which show that during the past 25 yeai-s the 
area irrigated by Government -works has been increased by 8 million acres, - 
or by eighty per cent. ; and from an examination of such records as arc 
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{iyailable, we have no doubt that witbiu the same period the aroaimwated 
by private works has been increased by at least tinee million acres. There has 
therefore been within the past 25 years a total iacrease of not less than 11 
million acres, or of 33 per cent., in the area irrigated in British territory. 

4^. Irrigation in Nati/oe Stales^ — For the more important Native States, 
excluding those of Bimna and Baluchistan, it has been possible to obtain Avhat 
appear to be fairly correct statistics of the irrigated areas. In the case of some 
of the smaller States the correctness of the figures supplied to • us is open to 
doubt. In the following statement we summarize the information which has 
been furnished to us ; — 


Stato or administra- 
tion. 

Area to \rUoh 
statistics rotor. 

Popnlation. 

Avomeo area 
annually sou-n. 

Area irrigated 
in an ordinary 
year. 

Peroeniasoof ■ 
enltimtion nnder 
irrigation. 


Square miles. 


Acres. 

Acres. 


Baroda .... 

8,000 

1,958,000 

* 2,650,000 

184,000 

7-2 

Hyderabad . 

83,00*) 

11,141,000 

16,000,000 

772,000 

4’8 

Mysoio .... 

28.000 

5,440,000 

6,182,000 

945,000 

16M 

Central India 

6<J,000 

5,920,000 

10,668,000 

595,000 

6-6 

Bajpntana Agonoy . 

118,030 

8,475,000 

6,491,000 

1,172,000 

18*1 

Madias States . . 

9,000 

4,144,000 

1.090.000 

625.000 

67“3 

Bombay States . . 

60,000 

7,264,000^ 

20,131,000 

063,000 

4-8 

Bengal States . . , 

7,000 

877.000 

1,237.000 

358,000 

2S‘5 

United Prorinccs Slates . 

1,000 

683,000 

402,000 

80,000 

0-7 

Fnnjnb States . . . 

85.000 

4,220,000 

4,225,000 

1,958,000 

46'3 

Central Frorinocs States . 

25,000 

1,860,000 

2,160,000 

167,000 

7-8 

Total 

438,000 

51,326,000 

71,076,000 

7,763,000 

lO'O 


4-9. Total irrigation in the Indian A number of States m which 

there is little or no irrigation have been omitted from the statement above ; 
besides many smaller States for which no information is available. _ Most of 
these latter are, however, situated in Beng(il or in hilly tracts, and the irrigated 
area within them must be inconsiderable. From the figures for some of the 
States the areas of jagir, or alienated, lands are excluded. Making an allowance 
for this, and for the States from which no returns have been received, the total 
area irrigated aununlly within the Indian Empire, excluding the Native States 
of Burma and Baluchistan, is estimated at about 63 million acres.. Of this 
area 19 million acres are irrigated from canals, 16 million from wells, 10 million 
from tanks, and 8 million from other sources. 
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r) 0 . Small pcrccuUttjc af rainfall imo niilizcd in irrigation. The datii 

ro(i\uiv(l for (Ictcrniiiiiu" the extent to \\ hieh the rain-water is utilized for 
irriiralion, arc in many respects ineomplote. The actual volume of the rain 
which falls annually over the greater part of the country, can he ascertained 
with a near apjjroaeh to accuia(w from the very comj)lctc data i)uhlished bv the 
Meteorological Department. lJut for determining Avith scientilio exactness the 
proportion of the rainfall which Hows otT the ground surface, and which might 
1)0. made available for canals or for storage, the ncccssaiy information is not 
available for many of the most important river-basins. Tor the Godavari, 
Kistna, Cauvery, Penner, Palar, and Ponniar, there arc records of the surplus 
(low, from the greater part of the, catchment, extending back for a sufficient 
number of yearn to admit, of a fairly accurate estimate Ijcin" framed of the 
avcrjjge How ; and in the ciiso of the Indus the detailed oixservations made 
during recent yearn by the Indus J.{ivcr Commission arc of material assistance. 
Por the Ganges also the daily g;mgc readings at licnarcs, and the few observa- 
tions which have been made of the flow in the river, alford material for a rou^-h 
estimate of the average How ]xisl that place ; and for the ]ihihi\nadi rcconls 
arc available of the daily discharge throngliout one recent yc.ar. But for 
the Ganges below Penares, for the Jserbudda, Tapti, and Subarnrekba, there arc 
no reeor.ls to .show the siu'plus passing to the sea. In these cases reliance must 
be placed upon a eo-cflicicnt of run olV, selected with regard to the rainfall and 
other conditions, and to the co-cfficicni. of actual How detennined for other 
ej\tchmcnts. The estimates arrived at by this method must be regarded ns 
mere raugh approximations. There arc, moreover, no records to show what 
porcentago of the volume used for irrigation is lestored to the rivers by 
percolation through the subsoil or otherwise. It is, however, probablv very 
much less than is indicated by observations made in America, and for our 

S )oses it will be sufficiently corract to assmne that the total surface flow is 
c up of the volume pitssing to thesca iHas thatutilized for inigation. Nor 
arc the records of the volumes used in irrigation always procurable *but for most 
of the larger and for many of the smaller works, accurate record arc kept of the 
volumes entering the main channels. Pigurcs can, therefore, be amved at, 
wliich, as a whole, will cxlnbit fairly correct results. 


51. In the accompanying diagram we show, with as near an approach to 
accuracy as seems possible with the data at present aA'nilablc, the total volume 
of rainfall over the ciitchments of the in’incipal rivers or groups of rivera 
the resulting surface Hoav, and the extent to which that Aoav is utilized in 
irrigation. The area included in our estimate comprises the basins of the 
Indus and Gauges, and tlic rast of India which hes betAveen their 'southern 
boundaries and Cape Comorin ; the ciitchmcnt basins of the Brahmaputra, and 
of the Irrawadiand other Burmese rivers, and aU that ixirt of Baluchistan which 
lies westward of the Indus watershed being excluded from the calculation. Over 
this area, covering 1,431,000 square miles, the average annual rainfall is 37f 
inches, giving a total voliunc of 125 billion cubic feet of VAnter. Of this, a volume 
of 51 billion cubic feet, or 41 per cent., results in smTacc floAv ; and of this 
again CJ billion cubic feet is held back or dhm-ted for piu-poses of inu«>'ation. Of 
the Avatcr AA'hich is thus held back or diA'crtcd, only a proportion, certainly not 
more than 60 per cent., is actually dcliA'cred on to the fields. But if the whole 
volAunc were to reach the fields, it AA'ould rcin-csent a depth of 3^ feet over the 
total area of 40 million acres AA'hich, making a rough allowance for areas watered 
by river floods, may be taken as the area irrigated from all soui-ces except 
Avells. The depth Anrics from about feet in Northern India, whei-e the im- 
gation is chiefly that of raii crops from cimols and natural depressions to 
5 feet or more on the rice fields of Southern India. ^ 


62. Of the 69 per cent, of the rainfall which remains to sustaia plant life 
to evaporate into the atmosphei-e, to moisten or satmate the soil, or to replenish 
the Avaters of the subsoil, a small percentage is draAvn off through wells and 
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utilized for irrigation. Tlicrc arc vciy i'mv data available for estimatin" tin's 
percentage ivitli any pretence to accuracy. But in 2v oi-tliern India, where Sirec- 
iourths of the well irrigated area is to he found, the aggregate dcptli of the 
waterings given to each crop docs not, on the average, exceed a foot in depth. 
In Southern India, where sugarcane and garden crops constitute a lai’f^e propenf- 
tion of the area watered from wells, the total depth of the waterings may he 
taken at two and-a>half feet. At a rougJi estimate, therefore, one hillion cubic 
feet, or 0*8 per eent. of the rainfall, is utilized in w'dl iriigation. 


63. Tlius, roughly, it may he said tliat, out of a total rainfall averaging 37i 
inches in deptli, 39 per cent., or 22 inches, is ahsorhed in sustaining plant hfe, in 
maintaining moisture in the soil, and in replenishing the subsoil ■water-.supply, 
or is lost by evaporation ; G per cent., or 24- inches, is utilized in artificial irriga- 
tion of all kinds; while the balance of 35 percent., or 13^ inches, is carried away 
by the rivers. Again, according to our calculations tlie .surface flow amounts 
to 51 hilhon cubic feet, and of tliis only GJ billion cubic feet, or 13 percent., is 
utilized in irrigation, Tlic balance of Ml- billion cubic feet, or 87 per cent, of 
the total surface flow, passes to waste in the sea. 

54i. By those who have no knowledge or only an incomplete knowledge of 
local conditions, it may be thought tliat a large pai-t of the great volume of 
water, amounting to more than 4.4 biUion cubic feet, wdiich now passes uselessly 
to the sea, might liavc been utih'zcd, or could be utilized in the near future, 
for an enormous extension of irrigation and the effectual prevention of 
famine. Wc luve seen that, although there arc cxtraordinaiy local varia- 
tions of the rainfall, the total amount received over the w^holc of the Indian 
Peninsula does not vary very appi’cciably from year to year. "Why then, 
it may be asked, .should it not be. possible to utilize the sm*plus of one 
tract to make up the deficiency of another; or, where the physical conditions 
render this impossible, why should not the surplus of -wet years be stored up 
in readiness for a year of drought in every tract of -which the lainfall is liable 
to failure? Wo arc, as wc sliall presently show, far from considering that • 
irrigation in India has reached its ultimate limit. We cannot state, as the 
result of our inq^uirics, exactly wdiat that limit may be ; but ire are con-vmced 
tliat there are many paids of India where the utmost use of evc:^ available 
means of irrigation -will fail to afford complete protection against failure of the 
rainfall. It seems necessary, therefore, to state a few facts and considerations in 
order to dispel any erroneous impressions that may have arisen from a study 
of the figures which -we have given, and to prevent over-sanguine expectations 
being raised as to the possibility of utilizing in irrigation any very large slmre of 
the enormous surplus volumes which our calculation shows to he carried off 
annually hy the rivers of India. 

55. Oonditionn Ivmiling the extension of irriijalion . — The main conditions 
imposing a limit to the use which can be mMo of the surplus drainage of the 
countiy for the prevention of famine arc ; — 

(1) the geographical and seasonal distribution of the rainfall; 

(2) the physical configuration of the countiy ; 

(3) the ditficuHy of holding up water stored in ycai-s of good lainfall as 

a provision against a year of drought ; 

(4) the obaraetcr of the soil ; and 

(5) the largo numher of different States and territories into which the 

country is divided and suh-d’mdcd. 


66. Limitations imposed hy the dislrihulion of (he rainfall.— In its gcogra- 
pliical distribution, the rainfall displays a diversity wliicli is said to he without 
parallel in any other countiy in the world ; the average annual fall varying in 
■ different localities from under, five to nearly five hundred inches. Leaving mere 
questions of distance and cost out of consideration, the general contour levels of 
the country -will frequently offer an iusuperahle obstacle to the transfer of water 
from regions of copious and assured rainfall to those -where it is scanty and capri- 




DIAGRAM COMPARING THE VOLUMES OF RAINFALL, SURFACE-FLOW, AND PORTION 
OF SURFACE-FLOW UTILIZED FOR IRRIGATION, IN THE RIVER-BASINS 
OF INDIA, EXCLUDING BURMA, ASSAM AND EASTERN BENGAL. 
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cions. A1 llio snmo time, t.hosc;\sonnl disirilmtion of the rainfall, which is confined 
for the most part to a few months of the year, ])rcsents a condition most unfavom*- 
ahlc to its economical storage and use; for if the water is to do more than merely 
tide the autumn crop over hreahs in the monsoon, the storage reservoir must 
ho made largo enough to carry the subsequent crop to matiu'ity hy means of 
the volume .stored iu a single rainy season. Over the greater part of the 
country, there is little or no chance of subsequent rain refilling the reservoir 
after it’s water has been partially utilized. 

.57. DlfpciiUics connected with the surface conformation. — The general 
confonnatiou of the surface adds still further to the difficulty and cost of storage. 
On the flat surface of the alluvial plains of Noiihcrn India, storage on any con- 
sidci-ahle scale is, as we have said, almost impossible. If we allow for evapora- 
tion and percolation, it involves gcncmlly the submersion of an area at least as 
large as that which would receive bouefit from the water. There are no doubt 
portions of these plains in which water is held up by embankments dmdng the 
i-ainy season so as to moisten the lands above and prepare them for the autumn 
sowings. But this can hardly bo designated storage in the proper sense of the 
word ; and the system is .adopted only when the rainfall is especially liable to 
failure, .and the population so sc.anty that the loss of the submerged land for the 
gronih of the I: h '.n'if ovo\i becomes a matter of secondary consideration. 

uS. On the other hand, in the Western Ghats, where the assured rainfall 
might be stored at a sufficient elevation to admit of its being carried into tracts 
where the rainfall is scanty and peculiarly liable to failure, the steep slopes of 
the valleys nccKisitate, as a rule, the construction of a dam at least one hundred 
feet in height, if water is to be stored in any considerable volume ; and for this, 
sound foundations and suitable materials within a reasonable distance are essen- 
tial. Again, if these .arc procumblc, the site must be such that the length of the 
dam shall not make the cost prohibitive in proportion to the volume stored; and 
when all these advantages have been secured, the construction of the work may 
involve the submergence of many thousand acres of what are generally the 
most fertile lands, or even the removal of whole towns or villages. The future 
safety of the work will depend upon adequate provision being made for the 
discharge of flood water during cyclonic storms, and this, in many other- 
wise excellent sites, can only be arranged for at an enormous outlay. Finally, 
the conshuction of the necessary works for carrying the supply across the rough 
and broken surface of the country to the area requiring irrigation, may involve 
the most serious difficulties, and necessitate the rejection of a site that* would be 
suitable in all other respects. jSIany of these difficulties could, no doubt, be dis- 
XJOsed of, if no regard were paid to the cost. But, even where the object is pre- 
vention of famine, there is a limit to the expcndikuc which the general commu- 
nity can be expected to incur for the benefit of a ptirticular tract. 

59. Impossibility of conserving xcafer for a year of drought.— regard 
^ to storing the i-ainfall of good years for use iu a year of drought, we may sav 
that if there is one point upon wliich oru’ inquiries have convinced us, it is that 
where, as in many parts of India, the only possible source of supply is an rm- 
certain and often insufficient rainfall, it will not be possible to provide, at any 
XJracticable cost, the amount of storage required to cormteract the effects of severe 
and jirolonged drought. There are no means of predicting a year of drought, and 
any attempt to hold over water, even from one year to the next, would entail the 
loK of an enormous proportion of the supply by evaporation and percolation. Tn 
^ these circumstances it would obviously be bad economy, and fatal even from a 
purely protective point of view, to limit the cultivation under a tank, and to 
refuse to give out water to the cultivators, which they could utilize advantageously 
from year to year, in order to hold it up as an insmunce against a possible 
drought. The drought might come next year ; but on the other hand it might 
not come for five or even ten years, and meanwhile the cultivators would have 
been deprived of all the benefits which they nnght have derived from the nurmnl 
use of at least twice the quantity of water that could be held over for the year 
of drought. Moreover, famine is not usually the result of one dry year. The 
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worst famines haye been the result of two or even three dry years in succession ; 
•and whatever might be the possibility of holding over water for the first dry 
year, to do so for the second or third would be entirely out of the question. 

60. ^ TTnsmtaUiitij of soil, — We have already referred to the general un- 
suitability to irrigation of the black cotton ■ soils which cover such a large 
portion of the area of India. In addition there are large areas of inferior 
sandy or stony soils which wohld never repay the cost of artificial watering. 
And, we may add, there are enormous areas of forest and uncultivable waste, 
where water cannot be used, however great the facilities for providing it. In 
British territories alone, in the area under consideration, the forests cover an 
area of more than eighty thousand square miles, or eleven per cent, of the surface ; 
and there is nearly, twice that area of uncultivable waste. About one hundred 
and twelve thousand square m,iles are said to consist of lands fit for cultivation 
which are now lying waste, but a very considerable proportion of this has a soil 
too poor to repay the cost of cultivation. 

61. TeiTitorial difficulties. — The numberless territorial divisions of the 
country, and the manner in which the various States and territories arc inter- 
mingled, have also been a material obstacle in the past to the development 
of irrigation. The only suitable site for a storage work may lie in a territory 
whose people would not only derive no, benefit, but might even be put to 
considerable loss and inconvenience, by the construction of the work ; or the full 
utilization of an available supply may only be possible by the co-operation of 
two or more States who are unwilnng to combine. We have found numerous 
instances in which these and other territorial considerations have offered in the 
past a serious hindrance to the construction of irrigation works; but we believe 
that in the settled condition of .the country, these difficulties will be found 
capable of adjustment by friendly co-operation of the States concerned with each 
other and with the Supreme Government. 

62. Limiting efects of the conditions in certain river hasim. — The general 

effect of each or all of these obstacles in retarding or hindering the utilization of 
the surface drainage in the development of irrigation, will bestbe exemplified by ^ 
a brief survey of the general conditions in the catchments of some of the 
principal rivers. ’ 

63. The Palar river in the Madras Presidency affords an excellent 
instance of the extent to which, under favourable conditions, the surface 
waters can be stored or diverted on to the land ; and yet of their inade-* 
quacy under certain conditions to afford full protection against drought, even 
when supplemented by a fair share of well irrigation. Within this catchment 
the surface conformation is generally favourable to the construction of tanks ; 
and the rainfall, due to both monsoons, is spread over seven or eight months^ of 
the year, so that in ordinary years the tonks are frequently refilled after a portion 
of the supply has been drawn off for irrigation. To such an extent have these 
facilities been utilized that in most years there is but little surplus flow from the 
basin of this river. Almost the whole of the available rainfall from an area 
of nearly 9,000 square miles, lying in this and the adjoining minor river-basins, 
is stored in tanks or diverted into canal channels. And yet the Madras districts 
of North Arcot and Chingleput, and the eastern portion of the Kolar district of 
Mysore, which lie in this area, are liable to suffer periodically from scarcity or 
famine. They have suffered severely from failm’e of the rainfall as recently as in 
1891 and 1896, although in both of those years practically no water was allowed 
to run to waste. Nor "can it be said that water could have been stored from the 
surplus of the preceding years ; for, if the small surplus volume of each of those 
vears had been stored, it could have Iiad no appreciable effect in increasing the 
area under irrigation. 

64. South of the Palar lie the basins of the Ponniar and Cauvery rivers, in 
each of winch nearly 60 per cent, of the surplus flow is used in irrigation. To 
proposals for drawing off further supplies from the Ponniar catchment, the 
Prench Government have raised objections on the ground of possible reduetioiw! 
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in the supplies nou* availnble for tbeir existing irrigation -works in PondicheiTv. 
In tho case of tho Cauvery, of whicli one-tliircl of the total catchment of 81,000 
square miles lies in tho Kativo State of Mysore, the main obstacle to the further 
Titilization of the surplus f1o-v\* resulting from an average rainfall of 38 inches, 
lies in the fact that, throughout the upper part of its course, the river flo-ws 
through a deep and -wide valley at right angles to tho generM direction of the 
drainage from the ‘Western Ghats on its right bank. It thus cuts off all this 
drainage from the dry tract on its^ loft bank -where the -water would be of the 
greatest value. Tliis tract therefore is dependent for its irrigation upon a local 
KunfaU which, though usually sufficient, has sometimes failed. When, as in 
1S75-7G, the droughUs prolonged, the tanks and all local sources of irrigation 
must, as we have shown, fail to afford full protection to cultivation. 

G5. Selecting now an instance from the more central portion of the penin- 
sula, we find that in the basin of tho Godavari 12-1 per cent, of the flow from 
a catchment of 121,500 square inilc.s, with an perage rainfall of 43 inches, is 
used in irrigation. But of the volume thus utilized 33 per cent, is accounted for 
in an area of under 2,000 square miles where, nm the month of the river, the 
flat surface of the delta affords excellent facilities for the irrigation of the 
greater part of its area. Only 8 per cent, of the total flow is utilized in the rest 
of the catchment, while the balance of 87i- per cent., or more than 3i billion cubic 
feet, })asscs away in floods, chiefly dining the short period of theso-uth-west mon- 
soon. A small ‘percentage of the surplus can be utilized in the Bombay Deccan 
if storage works arc constructed, as wo have recommended, on the main river, or 
on the Mula, or at ^laladcvi on the Pravara ; a litfle more could be utilized in 
tho valley of the Wainganga tributary, a comparatively small tract in which until 
recently ‘the rainfall has never seriously failed ; and small works may be proposed 
in tho upper part of the Godavari district in Mhdras. There is little scope, else- 
where in British territory, for the finther utilization of the surplus flow. Nearly 
one-half of the whole basin lies in the territories of Native States; and of th‘e 
area in British territory over a third consists of black soils which are generally 
unsuited to irrigation. 

66. In the adjoining basin of the Krishna, or Kistna, river there is an 
average rainfall of 34 inches, of which 38 per cent., or a volume of 3 billion 
cubic feet, results in surface flow. Of this only 356,000 million cubic feet or 
12 per cent, is now utilized in irrigation. Within this catchment lies a larger 
extent of exceptionally insecure country than is to be found in any other river 
basin in Badia, and -within a hundred miles or less of a great part of that area 
stretches a long strip of hilly country -within the region of the assured rainfall 
of the Western Ghats. We have already referred to the obstacles which inter- 
fere -with the full utilization of this abundant and certain supply. But we are 
hopeful that -within the next twenty years it -will be found possible to store or 
divert sufficient water for the irrigation of a considerable area in the insecure 
Deccan districts of Bombay. There are also possibilities of irrigating a very 
large area in tho equally insecure Deccan districts of Madras, and in the adjoin- 
ing district of Nellore. In Mysore, the great MarikanaveTank -will afford the 
means of storing 30,000 miUwnjjubio feet— a volume but KfSe short of that 
held up by the great Nile reserTO&"at Assuan ; and there are, in addition, a num- 
ber of minor schemes proposed for the utilization of the supplies of the smaller 
rivers or for the storage of local rainfall. This river basin will therefore be 
the great field of operations for the construction of protective irrigation works 
during the next twenty or thirty years. But if every project that has been 
proposed by us or brought to our notice is puriied to completion, the result 
will be to effect a reduction of not more than two-thirds of a billion cubic 
feet, or of about one-fourth, in the volume now running to waste. Sixty-five 
per cent, of the total surface flow will still pass to the sea. 

67. In Orissa, the Mahanadi, Brahmani, and Subamrekha, cany annually 
to the sea more than 6 billion cubic feet or 97 per cent, of ^e water which 
flows on their catchments. With a fairly steady rainfall which averages over 
64 inches, and which falls below 60 inches only in one small tract, there is but 
little demand or necessity for irrigation over the greater part of tiie basins of 
these rivers. 


D 
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. 68; To -the- west of , the MaTianadij and flowing westward, the Nerhudda and 
Ta;pti carry into the Arabian Sea 99'9 per cent., or practically all, of the surface 
drainage from an area of 65,000 square miles. The prevalence of blaclc cotton 
soil thronghont almost the whole of the catchments of these riv ers accounts for 
the infinitesimal percentage of water utilizecl. We do not despair of the 
possibility of making some use of the water in certain tracts of suitable soil, but 
at the best there will be held back from the sea only a mere fraction of the 
billion cubic feet of the surface drainage of these two river catchments. ■ 

69. ^ Finally, before leaving the peninsula and passing to Northern India, we 
may point to the enormous volume of 8 billion cubic feet, or nearly 16 per 
cent. ^ of the whole surface flow of India, which annually rushes devra to the 
Arabian Sea from the steep slopes of the Western Ghats. By the bold device of 
constructing a reservoir at Periyar on the outer slopes of the Ghats, and carry* 
ing the water by means of a tuimel through the intervening bill on to the eastern 
table-land, the Madras Government have been able to utilize about 10,000 million 
cubic feet or 0*126 per cent, of this flow. The chances of being able to repeat 
this measure in the Ghats further north do not appear to be promising. No final 
opinion can be passed upon this point until every possible site has been examined ; 
but there are certainly no prospects of ever making any appreciable reduction in 
the enormous volume now annually lost along this coast. 

/ 

70. In Northern India, in the great valley of the Indus river,- we find condi- 
tions which are on the whole exceptionally suitable for the effective utilization 
of the surface waters. The snows and glaciers of the Himalayas provide 
storage on a scale that man cannot hope to rival ; the level alluvial plains 
lend themselves to the economical construction of large canals; while the 
demand of the thirsly soil for water renders all such works remunerative 
in the highest degree. And yet, under these exceptionally favourable condi- 
tions, only 9 per cent, of the total rainfall, or 30 per cent, of the surface flow, is 
retained for purposes of artificial irrigation. We have no doubt that, notwith* 
standing the enormous areas already irrigated in this catchment, amounting if well 
irrigation be included to 18 million acres, it will be possible to make very large 
extensions of irrigation by utilizing a portion of the present surplus drainage. 
But if all the works which are now conceived to_ be posable in the Punjab and 
Sind are constructed, although they may absorb an additional half billion 
cubic feet, not a single large tract that is especially liable to famine wiU be 
appreciably affected thereby, and 60 per cent, of the surface water will still 
run to waste in the sea. No human skill or ingenuity will capy any portion of 
this volume of 3| billion cubic feet to the high lying plains of Jaipur and 
Marwar, or over the ridge of the Indus valley to famine-stricken tracts in other 
.parts of India. 

71. In the Ganges Valley, with a more copious rainfall and consequent 
smaller demand for water, out of 17'6 billion cubic feet of mrface flow,^ outy 2 
billion, or 9 per cent., is utilized. In the portion of the basin which drains into 
the river above Benares only 0*6 billion cubic feet is retained, although the 
waters of the Jumna and Ganges proper are drawn upon to the greatest extent 
that has been found possible by the highest engineering skill. No means have 
yet been found for storing any portion of the enormous floods which are brought 
down from the Himalayas during the few months of the monsoon season. . In the 
outer ranges, where the rainfall is greatest, the steep valleys of the hiUs, 
with their deep and porous beds of loose boulders and shingle, hold out small 
hope of affording any suitable sites for reservoirs; and even if a site could be 
found and a reservoir constructed, it would,' in ^1 human probability, silt up in 
a yery few years. The fine and slowly settling sediment of the Mle or the Betwa 
can be carried through a reservoir many miles in length, but the coarser mate- 
rials of hiU streams sink to the bottom as soon as their velocity is appreciably 
checked. On the right bank of the Jumna, in the tract drained by the large 
tributaries of that river, with their sources in the Vindhyas or the table-land of 
Central India, more than three-fourths of the catchment lies in the territories of 
Native States. In the comparatively small tract in British territory there are, 
no doubt, at least six districts which are peculiarly liable tp suffer from drought ; 
and to some of these it will be possible, although at a considerable annual loss tp 



tiie State, to afford a fair measure of protection by storing and utilizing a por- 
tion of the supplies of the larger rivers. But there ■wiU still remain a number 
of tracts in whioh the only som’ces of irrigation will .lie in a deficient and 
capricious local rainfall. And, even if every measiu’e which might reasonably 
be contemplated for increasing the area of irrigation in these British districts 
is carried to completion, the addition to the utilized volume will not exceed 
200,000 million cubic feet. Thus more than 85 per cent, of the surface drainage 
will stiU flow past Benares. 

72. Over the catchment which drains into the river below Benares the 
rainfall gradually increases towards the north, east, and south, both in amount 
and certainty, and there is a corresponding reduction in the need for irrigation. 
There lie, however, within this portion of tiie catchment many tracts which are 
to a greater or less extent in need of further protection. But, when in the 
whole catchment of the Ganges all has been done that can be done, it may safely 
be asserted that, unless there is a remarkable change in the physical or agricul- 
tural conditions, the river will still carry annually to the sea at least 15 billion 
cubic feet of water. Thus, from this single catchment and from the outei\slopes 
of the Western Ghats, there will stiU. be a loss of over 23 billion cubic feet— a 
volume which falls but little short of half the total surface flow of India, 
excluding Burma and Assam. 

73. In another chapter we put forward a programme of new irrigation 
works, which should, i£ complete, have the effect of increasing the area under 
irrigation by million acres. This will involve the subtraction of about 
one billion cubic feet only, or of less than 2^ per cent, of the sm’plus volume 
which now runs to waste in tiie sea. 

74. Limits to the extension of loelHrngation . — ^In the preceding para- 
graphs we have discussed the limits up to which irrigation from the surface flow 
of water is capable of extension. There remains the question of the degree to 
which the subsoil water-supply can be more widely utilized than at present. We 
have estimated the volume of water expended on irrigation from wells at about 
one billion cubic feet, or not more than 1^ per cent, of that portion of the rainfall 
which penetrates the soil. As far as supply is concerned, this percentage might 
no doubt be more than quadrupled ; but the quantity of water in the subsoil can 
no more be taken as a measure of the possibilities of well irrigation, than the 
volume of sm’faoe flow passii^ into the sea can be taken as a measure of the pos- 
sibilities of irrigation by works other than wells. The limitations, however, to 
which irrigation from wells is subject are no less positive and definite than those 
of irrigation from the surface flow. The soils and crops which are unsuited to the 
latter class of irrigation, are generally equally unsuited, and in some cases even 
less well suited, to the former. Thus on some black soils, even where canal or tank 
irrigation might prove advantageous, at any rate in a year of drought, well-irriga- 
tion very often would not pay, owing to the inordinate expense of raising the 
large quantities of water required. Por the maturing of the rice crops weU-ini- 
gation rarely, if ever, pays. But the principal distinctive limitations to the 
extension of weU-irrigation consist in the amount and quality of the subsoil sup- 
ply, the depth at which it is found below the surface, the conditions of soil and 
subsoil favouring or impeding construction, and the consequent expense of con- 
struction and raising the water. In the alluvial tracts of Northern India, down to 
the line of the Jumna river, the subsoil supply of good water is practically in- 
exhaustible, and its depth generally moderate; the soil and subsoil also generally 
favour construction. It is diflicult, therefore, here to place any limit to the even- 

' tual extension of weU-irrigation, except the requirements of cultivation. There 
are already districts of the Punjab and United Provinces which have all the 
weUs they require. South of the Jumna the water lies deeper, and is less abun- 
dant ; it is also more liable to exhaustion in times of drought ; rock has to be 
penetrated, and the expense both of construction and lifting is greater. In 
addition, more numerous waterings are required, the total area irrigated is 
smaller, and weU-irrigation generaUy does not pay except for a valuable crop. 
Here the extension of weU-irrigation must be exceedingly gradual, and can only 
increase pari passu with a development of the general resources of the people. 
But while this extension cannot be rapid, it can and doubtless will continue long 
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aftet the extension of irrigation by flow has ceased; and it may hot be bveif- 
sanguine .to look forward to a period when the area under woU-irrigation 
throughout In^a will , have doubled. - At the same time, . there will ^ways 
remain extensive tracts, such as the black soil plains and stony uplands of the 
Deccan trap and crystalline areas, where wells are impossible or will never pay ; 
and which will be protected from famine, by means of irrigation, no better than 
at present, notwithstanding the utmost development which may be effected in 
the multiplication of wells. 

75. Conclusions . — Erom this brief sketch of the conditions prevailing in a 
number of the principal river-basins, and of . the general oonditioM • imposing a 
limit to the extension of well-irrigation, it should be evident that in many tracts 
which are necessarily dependent upon the local rainfall, even the utmost possible 
use of the available supplies of water wiflfailto afford complete protection against 
famine ; that the volume of the rainfall, or of the waters which p^ unused to the 
sea or percolate into the subsoil, affords no index to the possibilities of extending 
irrigation ; and that the limits to its further extension are those imposed by the 
local and other conditions which have here been briefly indicated, and which are 
discussed in fuller detail in subsequent chapters of this report. But, although 
there are limitations to the protection that nrrigation can be n^e to afford, 
the very impossibility of its affording complete protection makes it all the more 
incumbent to utilize to the utmok such means as exist for its extension. 



CnAPTEli Ili-STATE IRRIGATION WORKS. 

‘ ' ( 

VG. Classes of xoorhs. — The State irrigation works in India consist essen- 
tially of two kinds : small works originally constructed by the former rulers' of 
the country or the owers of the soil, and now controlled and maintained hy 
Government ; and large works which have been constructed or reconstructed 
by the British Government as productive or protective public works, or, in other 
words, as financial investments which were expected to be either directly or 
indirectly remunerative. The most important, though not all, of the latter arc 
technically classified as ‘ major works,’ while the class ‘ minor works ’ includes all 
of the former and also a few of the latter. The minor works consist for the most 
l)art of small local works which are maintained by Government in consideration 
of the revenue derived from or dependent upon them, but so little capital outlay 
has been incurred on them by the British Government that capital accounts lave 
not been opened for them. Between works of this Mnd and major works 
there is, however, an intermediate class, known as ‘ minor works for which 
capital and revenue accounts are kept.’ Some of the works in this class are old 
native works which have been improved or enlarged by Government at a consi- 
derable cost ; others are new works, generally of small size, which have been 
constructed by the British Government, but which have not, for reasons which 
it is unnecessary now to consider, been classed as major works. State irrigation 
works must, therefore, be considered under three heads : — 

(a) Major works. 

(d) Minor works for which capital and revenue accounts are kept. 

(c) Minor works for which capital accounts are not kept. 

Major Works. 

■ 77 . Fimnoial results. — ^The following table exhibits the financial results 
attained on major works during the year 1900-01, which may be regarded as 
fairly normal in the aggregate, though not in all oases for individual pro- 
vinces : — 
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Some of tKe works, liowever, are not yet fally devdoped, and a higher returh 
than this may he confidently anticipated in the future. 

78. JProteGtive value.— -li would he difficult to overestimate the value to 
the country of these fine systems of irrigation works, which fiiay be said, with 
some slight reservation in respect of the Cauvery works in Madras, to have been 
entirely created by the British Government within the last eighty years. They 
irrigate annually over 11 miUiou acres, and completely protect from famine an 
area which, except in the Madras and Orissa deltas, may be said to vary from 
twice to four tim^ the area annually irrigated. In some parts, as in- Sind,- 
there can be no cultivation, and therefore no population, without canal irriga- 
tion. In others, the effect of the -works in maintaining or raising the level of 
the subsoil water, on which the well-irrigation depends, is of the utmost value 
and importance. The value of the crops irrigated by the canals in a single 
year is about equal to the whole capital cost of the works ; and in years of 
famine the produce of the irrigated area, being largely available for transport 
to distressed tracts, becomes an important item in the general food supply of 
the country. 

79. Magnitude of the toorks. — Excluding the Cauvery works, which merely 
regulate the supplies in the river channels of the delta, the combined discharg- 
ing capacity of the head channels or main lines is over 100,000 cuseos,* The 
works in Bombay and Madras have also storage reservoirs with a combined' 
storage capacity of over 30,000 million cubic feet, while the total length of 
Government channels, including main lines, branches, and all distributaries, is 
about 36,000 miles. It may be added that the table which we have given does 
not include two important works which were completed and opened in 1901-02, 
vig., the Jhelum Canal in the Punjab and the Mandalay Canal in Burma. 
These two works vdU probably irrigate before long over 700,000 acres. 

Minor works ror which capital and revenub accounts are kept. 

80. Oharacter of the works. — Under this head are included a few small 
works which have, been initiated and carried out by the British Government, 
but the majority of the works of this class were constructed by former rulers of 
the country or in their time. They have, however, been enlarged and improved 
by means of expenditure which has been charged to a capital account, and the 
works are credited with the increase of revenue which is attributable to that 
expenditure. In the Punjab and in Sind, minor works coiwist alinost entirely 
of groups of inundation canals from the Indus or its tributaries, which irrigate 
very large areas. In other provinces they consist partly of tanks or storage 
reservoirs, and partly of small canals or groups of canals which generally take off 
from above weirs buBt across the smaller streams of the country. There are, in 
all, seven'ty-three minor works for which capital accounts have been opened. 


81. Mnamial results.— The. following table shows the financial results 
attained on these works during 1900-01 ; — . ' 


Fmlncs. 

Nnnter 

ol 

irorto. 

CftpUnl outlay 
to ond of 
1900<ca, 

Perconfago of 
net WTOone in 
1000^1 on 
capital out* 
lay. 

AreoirtiEeiei. 

Bato of mo* 
nno assessed 
poraexo. 








Lakhs of 
rapees. 

Per cent. 

Area. 

Rs. 

Punjab . 

• 


• 



5 

25-46 

12-8 

602,189 

1-8 

Sind . . 

* 




• 

7 

39-84 

26-2 

882,966 

2-3 

Bombay . • 





• 

27 

74-47 

-1-6 

39,922 

1-7 

Sladms . . 

* 




* 

24 

97-SO 

S-2 

611,603 

3-3 

Bengal 



• 


§ 

1 

7-06 

—0-2 

... 


Unitod Prorincee 

• 


• 


m 

4 

29-70 

6-1 

113,703 

• 2-3 

Rajpaiana . • 

• 





3 

29-49 


34,767 

,3-8. 

Balaobistan ' • 



• 



2 

16-12 

0-8 

6;232 

■6-7 



Gbanp Toiai. 

0 

73 . 

320-04 

6-0' 

2,190,462 

2-4 


• Thtong'nont thi* Ttopoit ttie -wotd ‘ caste ’ is used for ‘ cable foot rar Bccond.’ 
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In Bengal and Bombay these minor works are, it will be seen, even ' less 
remnnorativc than tbc larger systems ; in fact they fail to yield a net reve- 
nue sufficient to cover tbc working expenses. The works in Bajputana and 
Baluclnstan arc also unremunerativo, but for the former province the results 
for 1000-01 arc distinctly below the average, and in all ordinary years a return 
of 2 or 3 per cent, is realized. Taking the works as a whole, it will be seen that 
they yield an average return of G ]ier cent, on capital cost, and are almost as 
])ralitablc to the State as the maior works. This result, however, is mainly due 
to the large returns earned by the inundation canals in Sind and the Punjab. 

52. Protective value and magnitude of the loorhs . — The works irrigate 
over 2 millions of acres annually, but the irrigation is more variable and un- 
certain than that effected from the large works, both inundation canals and 
tanks being liable to fail in unfavourable seasons. Nevertheless the protective 
value of these minor works is veiy great when compared with the capital outlay 
incurred on them. The total length of the Government channels pertaining to 
them exceeds 7,000 miles, and there are storage reservoirs with an aggregate 
capacity of over 25,000 million cubic feet. 

Minor works por wnicn capital accounts are not kept. 

53. Nature of the tcorics . — TVe have next to consider what may be called 
the indigenous State irrigation works, the maintenance of which has been 
undertaken by Government. These works are essentially of the same kind as 
those which we have just been considering, the difference being that in respect 
of these no charges have been made to a capital account. It must not be sup- 
posed, however, that Government has never undei*taken anything more than 
the bare maintenance. Considerable sums have been spent in improving and 
developing the works, but it has been found more convenient to charge such 
expenditure against a revenue accormt, and to avoid the complications of a 
capital account. 

S4-. Under this head are included all the inundation canals in the Punjab 
and Sind which have no separate cajiital account, and also aU the old or native 
irrigation works in Upper Btuma, which resemble those in Southern India, and 
consist of either tanks or small canals taking off from above temporary or per- 
manent weirs across the beds of minor rivers. But collectively the most 
important item under this head is the 4(1,000 tanks, river channels, or other 
petty irrigation works, which are to be found in the A1 adras Presidency, and 
which irrigate between them more than three million acres. 


85. Financial residte.—^hc following statement shows the areas irrigated 
by all works of this class, the revenue due to them, and the expenditure incurred 
on them dming the year 1900-01 ; — 


Fro^acc. 

Ana 

Inl sated. 

Rerenue 

receipts. 

Charges. 

Ket rereiiae. 





Acres. 

Lakhs of 
rupees. 

Lakhs of 
rupees. 

Lakhs of 
rupees. 

Madras 




3,173,260 

79-86 

22-83 

67-03 

Punjab 

• 



707,625 

CO 

o 

4-27 

2-79 

Borabar, inclnding Sind 




1,297,363 

32-23 

10-16 

22-07 

Bengal ..... 

• 



28,619 

0-26 

0-41 

—0-16 

Bnixxi& • • • • • 

• 



676,936 

19-51 

13-38 

6-13 


Total 


5,783,698 

138-92 

ol'Oo 

87-87 


Here also the revenue due to two small works in Bengal was insufficient to 
cover working expenses ; hut, taking the works in aH provinces as a Avhole, it 
will be seen that they irrigate nearly six million acres, a-n d that the outlay in- 
curred by the State amounts to about 40 per cent, of the revenue derived from 










them. It miMt be remembered, however, that part of this expenditure is 
inched on improvements which will tend to increase the efficiency of the 
.works and the amount of the revenue derived from them. This is particularly 
the case on the inundation canals, and on the works in Burma, where heavy 
expenditure has been incurred since annexation in putting the old works into 
thorough order, and in .rendering them more substantial and permanent. 

^ 86. General /or «;or7«s 0 / cZasses.— -The general finan- 

cial results attained in the year 1900-01, on all the irrigation works then in 
actual operation, may now be brought together as exhibited in the table 
below : — 


Clast ot work. 

CaidUl oalltj 
to end o{ 
lOODOl. 

(oterest charia»' 
at i per cent. 

on capital 
onttaj. 

Kflt rerenoo 
io 1900-ai. 

-Ket revenge 
lets charge! lor 
Interest. 

1 

1 

Lakhs of 

Lakhs of 

Lakhs of 

Lakhs of 



rupees. 

rupees. { 

rupees. • ' 

Major works ....... 


l,4C-65 


1,13-16 

Minor works for which capital accounts havo been kept 


12-80 

19-18 

C-38 

Other minor works 


... 

87-87 

87-87 ■ 

TotaIi 

89,83-7C 

l,69-il5 


2,07-40 • 


Erom this it will be seen that in 1900-01, which may be taken as a nor- 
mal year, the net revenue derived from all the State irrigation works then in 
operation exceeded aU charges for interest on the capital outlay and for main- 
tenance by over two crores of rupees.t 


87. Ahatraot of irrigated areas.— The areas irrigated in 1900-01 by each 
of these three classes of works in the several provinces may also he brought 
together as shown below 


Ftovlace, 

S!ftJor trorks 
(iTimctlre 
sndpro- 
teewre). 

Jlinor srorkt for 
vbleh capital 
neconnta are 
ke^. 

Oiber nSflor 
TTorb. 

Total. 



. 


Acres. 

Acres, 

Acres, 

Acres. 

Punjab 

• • 

• • • 

• 

4,642,852 

602,189 

. 707,625 

5,952,666 

Sind . . . 

Bombay . . 

. . 

• • 

a a « 

« • * 

a 

901/134 

84A72 

882y9o6 

39p922 

|l, 297,368 

3,266,162 

Madras . , 

• « 

• • • 


2,916,271 

611,603 

3,173,260 

6,600,124 

Bengal 

• ■ 

• * a 


716,271 

aaa 

28,619 

744,890 • 

United Provinces 

• • 

a • * 


1,888,091 

113,793 

... 

2,001,884 

Bajpntana . . 

• • 

• a a 


aa> 

34,767 

a«a 

34,767 - 

BaHohistan . 

• • 

* • a 


aaa 

. 

6,232 

ati 

6,232 . 

Bnrma 

• • 

• • • 

• 

... 


676,936 

676,936, 



Gbjlks Total 

• 

11,208,891 

2,190,462 

6,783.698 

19,182,661 


* The charge for interest has been reduced to SJ per cent, in teepeA of all capital outlay incurred since the 
81st March 1900, hnt the difference will he immateriaL 

I In a statement prepared hy the Acconntant-General, Public Works Department, as an accompaniment to 
his note Mo. 10- 1., ^tedStn May 1902, on the Irrigation Accounts for 1901*02, the financial results as affect- 
ing the general tax-payer .were shown ns a net gain or profit amounting to Bs. 1,74,21,485. Tho difference is 
due to the fact that for uie purposes of that statement it was necesenry to .include capital outlay on works like the 
Jhelnm and Mandalay Canals which have not been brought into c^eration, and’to exclude the figues for the 
minor works in Madras for which continuous revenue' accounts are not kept, and also all charges for interest- on 
capital expenditure which has been charged against revenue. Poi the purpose of this chapter the amount now 
given may be accepted. 
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In round numbers it may ibercforo bo said that the Stato irrigation Tvorks 
yield a net revenuo after mcciing all charges including interest of about-trro 
croros, and irrigate annually over nineteen million acres. 

8S. Expansion of the area wider irrigation since 1880 and 1898 . — The 
Fannne Commission of 1898 gave a table in paragraph 561 of their report com- 
paring the areas irrigated under the three classes of imgation works Known as 
productive, protective, and minor, during the three years ending 1896-97, with 
the areas during the three yearn ending 1878-79. Wo have hitherto considered 
productive and protective works under the one head of * major works,’ but for 
purposes of comparing the areas irrigated during the last four years with those 
given in the report of 1898, it may be convenient to adopt tiic classification 
there followed, as in the table below, in which the average areas for three 
triennial periods are comimod with the figiircs for 1900-01 ; — 


Cbrs ot TTotk. 


Prothiciivo wortf 
Protective „ 

Total major works 

Minor works . 

Gsakd Totat. 


Avmge M<*ft imBatcd finnoallv ilnrinj; tlio Irion- 
niom endin;; trilii the ym 

Arens for 1900 -01 

t 

1S7S-70. ' 1800-97. 1S90-1POO. 

1 

1 ; 

Acres. Acres. [ Acres. 

i 

M15,091 7,774,800 10,405,882 

221,030 1 309,500 

i 1 

Acres. 

10,808,970 

380,415 

1 

4,043,001 j 7,095,800 j 10,776,418 

11,208,891 

! 1 

. , 3,050,277 7,200,348 ! 0,860,355 

1 1 

7,807,224 

10,001,308 j 15,280,233 j 17,041,803 

1 * 

18,005,015 


Tltc areas irrigated in Upper Burma, which had not been annexed in 1878- 
79, Ixavc been excluded from the table. With regard to them it will be suffi- 
cient to state that llio areas, which arc all under minor works for which capital 
accounts arc not kept, have increased gradually from 254!, 000 acres recorded in 
1891-95, to 570,936 acres in 1900-01. 


89. Slow rate of expansion on minor icorhs . — An inspection of these tables 
shows that, although there has been a remarkable and continuous expansion 
since 1880 of the area irrigated by major works, the increase has been mainly 
under the head productive. The absolute inorcaso of area under protective 
works during recent yearn has been small. Few works of this kind have been 
sanctioned, and those which liave boon sanctioned are not yet completed or in 
operation. It is more important, however, to note the very small increase which 
lias occurred in the area under minor works. It seems probable that in the 
course of a few years the area under major works will be nearly three times as 
great as the average for the triennium ending 1878-79, but that the minor 
works will show an inorcaso for the same period of less than 26 per cent. It 
is not difficult to account for the slow rate of increase under minor works. 
As long as the expenditure on the construction of new minor works, or the 
improvement and extension of the older works, is charged against general 
revenues, progress is sure to be slow and uncertain, and there is a constant 
tendency to restrict the grants to amounts that are hardly more than sufficient 
to meet the cost of upkeep ot eadsting works. Wo have pointed out, in some 
of our ]?rovincial Chapters, the groat field which exists for extensions of the area 
under minor works, many of which are likely to be directly remxmerative ; and 
Part I, e 








26 


tTie figures -whicli wo are now considering confirm tlio conclusion tliat too little 

lias been done in the past for works of this most usofnl class. : ' ' 

\ 

90, Other State expenditure on minor toorlcs. — We have endeavoured to 
giveinthischaptora goneral view of the financial, productive, and protective 
results attained on State irrigation works throughout India, and have referred 
in greater detail to particular works in -the corresponding sections ;of our Pro- 
vincial Chapters. Wo may observe, however, thafthe figures which, we have 
given relate only to those works, the accounts and returns for whicli appear in 
the administration reports of the Irrigation Branch of the Public Works Depart- 
ment, and that the idea which they give of the connection • of tho State with 
irrigation works is not quite complete. There are some works, such as the 
Kabul Eiver Canal, or the Pirozpur District Canals in the Punjab, or others 
undertaken for the improvement of estates belonging to or under the administra- 
tion of Government which are carried out or managed by Civil officers, with 
or without occasional technical assistance from the Public Works Department, 
and are practically State works, but of which no account is taken in this 
chapter ; there are also other important works wlilch have been undertaken 
and earned out in Native States under tho advice or supervision' of Government 
officers. Lastly,, wo hove excluded from these statements a considerable 
expenditure which is mot from the minor works grant and incurred by the 
Public Works Department on irrigation and agricultural works, such as tho 
flood embankments in Bengal, Burma, and Madras. Works of the latter 
kind may have a great protective value in tracts which are liable to heavy 
floods, but we have thought it more convenient to confine our attention in this 
chapter to works which give protection against drought. It is difficult to 
obtain reliable information as to the protective value of flood embankments, 
but in Burma alone between 400,000 and 600,000 acres are annually assessed at 
rates averaging more than Bs. 2 per acre on account of the protection afforded by 
such works, on which a capital outlay of nearly forty lakhs has-been incurred. 

91. Oomparison of areas irrigated hy State and private irrigation works.— 
Before concluding this chapter we -would invito attention^ io the ‘statement 
given in paragraph 46, from which it appears that great as is the area which is 
now irrigated from State irrigation works, the area dependent on private irriga- 
tion works is even greater, although it is not always so fully and reliably pro- 
tected. Out of a cultivated area of 226 millions of acres in British India over 
18^ millions receive irrigation from State works ; whereas the area reported as 
irrigated from wells, private canals, tanks, and other sources, amounts to over 26^ 
millions of acres, of which more than half is under wells. Considering both the 
extent and the efficiency of the protection affoi’ded, it may be said that State 
and private irrigation works play an almost equal part in the protection of tho 
country from drought. We shall consider " in the two following chapters the 
scope which exists for the extension and development of both these means of 
irrigation. 



Ciul'TEii lY.-SGOPE mi FUllTiiER EXTENSIONS OF STATE 

IRRIGATION WORKS. 


Skction 1.— PllOTECriYE VALUE OE IllEIGATION. 

* 

02. Iuirodtictor>/.—H- hiis been laid down in our instructions that the main 
quest ion as rogjirds new works is not whether they will be likely to prove directly 
rcnninerative, but whether the net linanoial burden. which they maj' impose on 
the Stale, in the form of charges for interest and maintenance, will bo too high a 
ju'ice for the protection agsunst famine which they may bo relied on to afford; 
and that it is from this point of view that we should consider propostils for the 
extension of irrigation in distinots in which cultivation is very insecure and 
prccjirious. This instruction renders it necessaiy that we should consider very 
cm*cfully the financial prosjiects of all' proposals, with a view to determining the 
actual price wluch the State Avill have to pay for the protection which they will 
atfonl, and the real value of that protection. 


03. JmUt'ccf aihautagcs of irrigation. — It has often been urged that the 
indirect advantages of irrigation in India arc so great and incontestable that the 
question of the direct financial return Avhioh may be anticipated on the capital 
outlay is one of minor importance to which very little regard should bo paid. 
This pro]x)sition is not likely to commend itself to those who arc responsible for 
finding the large sums of money required for the construction and main- 
tenance of irrigation works; and it seems dcshablc to form a clear idea of the 
nature of the indirect advantages which arc claimed for imgation works, and of 
their companitive, if not absolute, value to the Slate in diflercnt circumstances. 
TIicsc advantages are of three kinds, each of which must be considered 
scinratcly * 

{a) The increase in the general wealth and prosperity of the community 
resulting from the increase in the produce of cultivation due to 
irrigation even in years of normal or more than normal rainfall. 

{h) The ellcct of irrigation and of large water storage works in in- 
creasing the humidity of the air, and in raismg the level of the 
underground watcr-suppty. 

(c) The prevention or mitigation of the horrom and the cost of famine. 

Of, The value of irrigation in increasing the wealth and food supply of the 
countiy cannot be doubted ; and although the amount or percentage of this 
inqrcJisc varies greatly for dilVerent tracts, it can generally be estimated approxi- 
mately for parlicular.tracts in which irrigation works have been for some time 
in operation. There are, however, obvious limits to the permanent charges which 
the Stale may reasonably be expected to meet for the purpose of inoreasiug the 
produce or the profits of cultivation in particular tracts. The value of the 
crops which have been irrigated in a single year is often compared with the 
capital cost of the works. The comparison may be mteresting, but it is very 
misleading as an indication of the value of the work. In the first place, the value 
of the crojis which receive irrigation from a canal docs not ahrays represent 
the value of the inorcase of produce due to irrigation. It may do so in parts of 
Sind and the Punjab where cultivation mthout irrigation is impossible, but not 
on the Orissa or Kurnool-Cuddapah Canals ; on the former canal, oumg to the 
generally copious rainfall, the diircrencc in the value of irrigated andimirrigated 
crops is small in ordinary years ; and on the latter the people find it more profitable 
to cultivate large areas of dry crops, for which the rainfall is ordinarily sufficient, 
than to imt a smaller area imder wet (rice) cultivation. But when the increase 
in the value of iiroducc due to irrigation has been determined, it must.be com- 
pared not with the capital cost of theworlcs, but with the annual net oWge for 
interest and maintenance whioh -they impose on the State. We have found that 
there are many works on which this ohaigc varies from Es, 5 to Bs, 8 per acre irri- 
gated. Primd facie, there is no more reason for calling on the State; of, in other 
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^or^, on the general tax-payer, to bear a permanent charge of, say, lis. 6 ner 
^um, for the sake of increasing by irrigation the produce of an acre of land 
helongmg to a private owner, than there would bo for calling on it to nay a Rirwilny 
amount, for the purpose of supplying another man’s acre with manure. . Apart 
rrom the question of famine, protection, which will bo considered separately, the 
maximum permanent charge which the State may reasonably undertake 
m providing irrigation, should theoretically be limited by the share of 
the increase in the value of produce due to irrigation which it will be able to 
recover indirectly. It is hardly necessary to say much here as to the manner 
m which a share in the increase of the wealth of the community comes back, 
in some indh’eot form or other, to the State, as by the increase in railway 
eannngs or in the revenue derived from excise, stamps, income-tax, etc., or by 
other ways in which the State shares in the prosperity of the country ; but a 
measure of this share may be proposed which will be suih'cicnt for our present 
argument. • 


. ► measure of the increase in the profits of cultivation due to 

irrigation appears to us to be the amount wliich the people are willing to pay for 
it, that is, the gross revenue of the works. The two main factors in this item 
under irrigation and the pitch of the water rates, with each of 
which the increase in the value of produce is likely to vary more or less 
directly. W e have found that water rates vary from one-twelfth to one-fifth 
of the value of the crops imigated, the proportion depending to a great extent 
on the value of irrigation in increasing the produce. If, then, the gross revenue 
may be taken as a measure of the profits accruing to the cultivator from 
irrigation, a oetinin percentage of this revenue may again be taken as a 
measm’e of the indhect return to the Stiite which results from these profits* 
We cannot say what this percentage should be, but for comparative purposes 
the exact rate is not a matter of great importance, and we will assume it at 25 
per cent. That is to say, that if the State receives Es. 4 per acre from the oulti- 
vator as water rate, in oonsideration of the increase in the profits of cultivation 
which he wiU derive from irrigation, it may be assumed that it will receive 25 
per cent, of this amount, or Ee. 1 per acre, in some indirect way, either firom the 
cultivator himself or from those who share in his prosperity. This will pro: 
hahly he thought an outtide estimate of the share of. the increase in the wealth 
of the country which comes back indheotly to Government j but it enables us 
to form a definite idea of the comparative effect of the indirect advantages 
on the finandal poation of an irrigation work, as shown in the following table, 
which has been prepared for a number of typical canals or systems of canals. 
The term ‘ indirect return ’ is used in it, and in this chapter, in a special sense to 
represent the intangible return which is assumed to accrue to Government, and 
not in- the teohoioal sense referred to in paragraph 229 (Chapter ’VIII), TWs in^’ 
^ect return is assumed to bo in each case one-fourth of the gross revenue shown 
in column 4. It is added to the net revenue in column 5, and the return on 
the’ capital cost shown in the last column is then struck. 


1 

' ' names of iroikB. 




Not ItOTOOUO lu 
lakbs of rupees. 


Area IrrlRatcd 
Bonnollr In 
thoosands of 
oaics. 

CapUal.Qost Is 
lakbs of rupees. 

Gross Eovonuo 
Ir lakbs of 
lUpOoB. 

Direct. 

4! 

u 

■1. 

a> 

• i > 

1 

2 

. , s 

t 

G 

wm 

7 

' 'a 

Punjab -Maior Works (o) 

4,867 (o) 

080-76 

146-16 

103-14 

11-2 

40 

i6-'2 

Godavari- and Kistna Canals (a) 

1,876 \d) 

269'60 

60-64 

46-16 

16-8 

• 6-6 

2-2-4 

KurnoobCuddapab Canal (<t] . 

61 

217’88 

1-77 

•68 

0-3 

0-2 

06 

Soue CnnalB (i) . • . 

481 

267-63 

11-13 


1-9 


3^ 

Owsa Canals (6) . . 

202 

264-48 

. 3-99 

—•62 

-0-2 

HiTfl 

. 0-2 

Botwa.Canal (o) . . . . 

33 

46-07 

•67 

—•36 

—0-8 


.-0-6 

'Bombay CaiialB, Class B («) . 

46 

86-71 

1-63 

•68 

0-8 

III 

1-8 


(a) Vot tbo;oarlS00*01. 

OO-AToragogforSyaaTBondinpJOOl'OS. 

(e) .ExoIubWo of 286,000 actos iitigotod on -KntiTo SfatOB bianoboB of Sixbind.Cnml and Patiala-Sbotion of Sitsa 
Bianob, Woatoni Jnana Oansl. 

(d) jBxolasWo of S0,000 aoioB aasUmod OB old irriBation, " ' 

(c) AToragOB for 10 yoatB ending 1900-01. . . • . . , ' 



















96. Wo Lave no hesitation in admitting that there is a real, although intan- 
gible, indirect return on successful irrigation Avorks, which may properly bo taken 
into account when now works arc proposed ; but the foregoing table indicates 
how easily these indirect returns may be exaggerated. As might be expected, 
they arc considerable Avhon the direct returns arc high, but of little absolute 
value when these arc Ioav. On the j)roAisional assumption that they amount to 
25 per cent, of the gross revenue, the indirect return for the great productive 
Avorks in the Madras deltas and in the Punjab aa'UI vary from 4 to 6 per cent, 
on the capital cost ; but for unrcmuncrativo works the percentage is fectional 
and the amount of the indkeot receipts A'ory small. If Ave assume a lower 
licrccntagc on the gross rcA'cnue, they Avill become quite inconsiderable. The 
rate of interest to be charged on future capital expended on irrigation works 
is per cent.; but, if alloAA*anoc be made for interest charges during con- 
struction and luitil irrigation is fully developed, it may be assmned that no 
work Avill fulOl the conditions of a productive Avork unless it AviU yield 
a return of 5 per cent, on the actual capital cost, excluding charges for interest 
during construction. If a work is likely to yield this rotmm, it is unnecessary to 
consider the question of indirect retimis ; and if it Avill not yield a return of 3 
per cent., the indirect returns in themselves are not likely to be considerable 
enough to justify its construction. Where the direct return is likely to -vary 
between 3 and* 6 per cent., more weight may be given to the claim of indirect 
returns, and the work may probably bo constructed A\'ithout involving much risk 
of any real loss to the State. Speaking generally, we may say that, although the 
indirect returns on a liighly productive Avork, and the increase in the wealth of 
the country, of Avhich they arc a measure, are great and undeniable, they are 
small and inconsiderable on AA’orks which arc unremuneratiA'e, and that it is only 
in a fcAv eases that it A\'ill be necessary to take them into account. When the 
adA'antages offered by irrigation works arc so small or restricted that the people 
AA'ho enjoy them arc not able to pay the cost of providing them, it may be imerred 
that, AvliatcA'cr A'aluc tlicy may haA*c in years of famine, their effect in increasing 
the wealth of the coirntry is also small. This may seem almost a truism ; but so 
much is often said about the great indirect value of irrigation works which Avill 
not pay their vray, that avc have thought it necessary to discuss the subject at 
some length. 

97. When the charge for krigation takes the form of an enhancement of 
land revenue, there is a consequent mcrcase m the proceeds of local cesses which 
deserves notice. This increase is not credited to the works because the money 
is spent locally in providing improved roads, schools, dispensaries, etc., for the 
benefit of those who contribute it. It is not therefore a State asset ; but one of 
the indkeot advantages of new irrigation works lies in the fact that they lead to 
an increase in the cesses, or local funds, available for the betterment (ff the 
agrlcultAirol community. 

9S. The effect of krigation and of large storage works in increasing the 
humidity of the ak, or in raising the spring level in wells, can hardly be 
disputed ; but its value necessarily Amies very much in different localities. It 
can be of little benefit in the deserts of the Pimjab and Sind, whore the spring 
levels in wells are at unworkable depths, and di^ hot winds are continually 
bloAring ; or in the Orissa delta, where there is a normal rainfall of 60 inches and 
Avell irrigation is hardly practised ; or in tracts which now suffer from water- 
logging and ve^ high spring levels. But tanks and krigation may have a great 
indkeot value in such tracts as Bundelkhand, Central India, the Bajputana 
States, and the Bombay or Madras Deccan. The exposm’e of large surfaces of 
Avater to evaporation must tend to increase the humidity of the ak, and water 
evaporated in one place Arill be precipitated in another. Still more important, or 
at any rate more palpable, is the effect on the spring level, and on the percolation 
flow which can be picked up from the beds of streams by spring diannels or from 
above small U’en's. But it is impossible to assign any quantitative, and still less 
. any money value to these effects. It is sufficient to recognize them as operative 
in various degrees jn the tracts in which protective uTigation works are most 
requked, and as con^ituting an additional, argument for ; thek construction, 
although it is one upon which, by itself, much stress caimot be laid. 
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. ;99.' 'The important' question of, tho* value of protective irrigaWn-wo^lis in 
preventing or mitigating the cost and horrora of famine, lias next to be consi- 
dered'. .^Y.Q hare already observed that, apart, from the question of famine 
protection, there is no reason why the State should accept a permanent charge 
on the revenue for the sake of increasing the produetiveness of land belon«>‘lng to 
private owners ; and that at any rate' such charge should be limited *to ^e 
amount which may be recouped by the share of the increased produce which will 
come back to it in an indirect form. The reservation in reqiect of famine 
protection is, howevra, all-important. Tho obligation on tho State to incur 
whatever expenditm’o may bo necessary to save life during famine, involves 
future liabilities which cannot bo evaded, and of which full account , must be 
taken. We have therefore to consider what immediate expenditure on unremu- 
nerative protective works may be justified by the reduction that it will effect in 
the amount of these futoe liabilities ; or, in other words, what reduction in the 
future direct cost of famine to the State may result from a given expenditure 
on such works. For the present we may disregard. the indirect .cost of famine to 
the State, and the loss and misery winch famine imposes oh the people ; and 
confine ourselves to the purely economical question of tho comparative demands 
on the tax-payer, involved in an immediate expenditure on protective irrigation 
w:orks, and in the future relief of the distress which may be anticipated if these 
works are not constructed. 

100. This is a question to which we have devoted a great deal of attention, but 
of' which a direct and satisfactory solution appears to be hardly possible. -If we 
could obtain reliable particulars of the expenditure on different grouj^ of villages, 
enjoying different measmres of protection by means of irrigation, but all situated 
within an area in which all other conditions affecting the cost of relief were 
approximately identical, it might be possible to estimate the saving in the cost 
of relief which could be attributed to every irrigated acre ; and to equate the 
estimated annual cost to the State of extending the hrigated area with, the 
saving which would result in the cost of famine relief, on the reomrence of 
famines of similar intensity after assumed intervals of time. The available 
statistics do not, however, show the expenditure on relief works by. villages, . but 
by works, and it is not possible to ascertain the number of tmits feont. particular 
villages who were relieved on the works. The conditions which induced the 
people to resort to relief works varied so much in adjacent areas, and even at 
different times within the same areas, that no reliable opnolusiqns could be 
derived from details of the att^danoe, even if they were available. 'It- is 
unnecessary, however, to explain at length all the dlffioyilties which prevent a 
satisfactory solution of the problem which we are considering ; but a few' figures 
may be given which will indicate a maximum limit to the expenditure wMoh 
may be justified as a preventive of the direct cost of famine. • 

101. There are few districts in which tho cost. of. famine relief has been 
greater than that of Sholapur in'the Deccan, ipm’ing the last 33 years, or third 
of a century, tins distriot has suffered from famines, as noted helow — 

1876-77. . .. Severe famine, expenditure not known. > • ’ 

1891-93- . • . Scarcity — ^iio' relief given, but it would probably bo" given -now 

under similar conditions. ' 

• 1896-98 Acute famine — cost 45 lakbs. ^ 

-1899-1903 » . Intense and prolonged-famine — cost 70 lakhs. - 

The amounts shown as the cost of the last two famines have been based 
on figures supplied by tbe CoUeotor of Sholapur, which give all expendito to 
the end of November 1901, including tbe losses due to irrecoverable advances 
and to remisaons of land revenue. Five laUhs have been added to the cost of 
the la^ famine as shbtvn by the CoUeotor, to cover expenditure incurred subse- 
quently to November 1901. If we assume that one famine suoh as that of 
1899-1902, and two famines such as that of 1896-98, are likely to occur in every 
third -of -a -century, ;we may estimate the cost at 160 lakhs, of say 6 lakl^ 
y^.- 'Capiferlized' at - 4 - per cent, this amounts, to 126 lakhsj ivhioh is 
arithmetical“limit to the -unproductive expenditoe which .may be incurred for 


/ 
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tlie sake ofaToiding tlie fotiire cost of famine relief. ’ If more than, this is 
spent, the payment of the annual charges for interest is likely to impose a 
heavier brmden on the tax-payer than the cost of famine relief. 

102. Frotective value of an irrigated acre. — The next question tehe 
considered is the additional area to be brought under irrigation in ordra to 
protect the district to the extent necessary to prevent any charges for 
famine relief in future. The Sholapur district has a population of 721,000, 
and the area normally sown and cultivated may be taken at 2,00.0,000 
acres, or about 2f acres for each head of population. After considering 
the relation of the protected area elsewhere to the normally cultivated area 
and to the population, and to the demands for famine relief, we think 
that the minimum area that should be protected by irrigation in order to 
prevent charges for famine relief in future, cannot be estimated at less than 
0*4 acres per head of population, which should, however, be assumed at 800,000, 
to allow for future increase. The population in this district decreased by 
30,000 during the decade ending 1900-01, and this decrease will no doubt be 
more than made good with the return of more favourable seasons and the exten- 
sion of irrigation. For such a population there should be a protected area of not 
less than 320,000 acres, of which it may be said that 100,000 are now pro- 
tected by wells and existing irrigation works, leaving 220,000 acres for which 
irrigation diould, if possible, be provided. Assuming that Rs. 1,25,00,000 is the 
maximum unproductive expen^ture which may be mcurred on the strength of 
the saving anticipated in the future cost of famine relief, the amount which 
may be thus spent for every acre brought under irrigation will be Bs. 67. This 
may be called the “ direct protective value of an irrigated acre *’ in the district 
of Sholapur. If it be thought that a larger area than this must be brought 
imder irrigation in order ibo prevent all liability for the cost of famine relief, the 
direct protective value of an acre will be so much the less. 

103. It has already been observed that, when allowance is made for interest 
charges during construction and up to the time that an irrigation work is fully 
developed, a work cannot be considered as likely to prove directly remunerative 
if the ultimate net revenue will yield a retmm of less than 6 per cent, on the 
capital cost, excluding charges for interest. The limit to the capital cost per 
acre for a remunerative work will thus be the capitalized value at 5 per cent, 
of the net revenue which may be expected per acre of average aimual irrigation. 
Thus, if the net revenue from a work in the Sholapur district were estimated at 
Rs. 2-8 per acre, the work would be remunerative if the capital cost did not 
exceed Rs. 50 per acre. But if allowance also be made for the direct protective 
value of an irrigated acre, a capital expenditiue of 50 -j- 57 = Rs. 107 per acre 
might be contemplated. There is, however, very little prospect of any irrigation 
work being cons^cted in Sholapur at so low a rate as this. 

104. It will, however, be said, and truly said, that the protective value of an 
-irrigated acre caimot be limited to the saving that it may effect in the future 
cost of tomine relief. There is an indirect loss of revenue due to famine, of 
which account must be taken, in the loss of land revenue due to land going out 
of cultivation or to the great impoverishment of the cultivators ; and there are 
corresponding losses in the revenue from, excise, customs, salt, stamps, etc., aU of 
which are likely to continue for some time after famine has passed away. The 
total of these losses, if it could be fairly estimated, would possibly not feU short of 
the recorded actual cost of famine relief, including remissions of land revenue, etc., 
which is aU that we have hitherto considered. But, over and above aU this, it may 
be contended that the expenditure which Government may legitimately incur on 
famine prevention cannot be limited by a consideration of the reduction in the 
future cost of famine to the State which will result from such expenditure ; and 
that. a much higher scale of expenditure may be justified, for the sake of 
saving the inhabitants of insecure tracts from all the Iossk and demoralization 
and miseries of famine. 

105. It is unnecessary to expatiate on this ai^ument which we should be 
.the last to contest. If is difficult to propose any , limit to the expenditure which 



^2 


the may. ihom\ih6rdev '.to prevent what lias been called the scandal of 
vague generalities on the indircot profits of irrigation and losses 
of famine are of- little use in considering the question whether the net financial 
burdens which particular works may impose on the State, are too high a price to 
pay for the protection which they wiU afford. A scale of some kind is neoessary 
by which we can measure the comparative weights of those burdens, and the 
correspondmg . protective advantages; some definite idea is wanted as to the 
share of unproductive expenditure on a work which may bo justified oh the 
ground of the saying that will bo effected in the future direct cost of famine to 
the State ; and it may be loft to Government to decide how much more tban 
this may be contemplated for the sake of protecting tlio community from all 
tlie evils of famine. 

106. The best scale which wo can suggest is that afforded by the direct 
protective value of the irrigated acre. It may bo estimated, as wo have shown, 
for any particular tract, by considering, in the light of past experience, the 
probable cost of famine relief in the future, the population, the area usually 
cropped, the area which may bo regarded as protected, and the minimum area 
that should be protected in order to tide over a period of severe drought. The 
calculation which appears to us most suitable may bo expressed symbolically by 
the formula — 


Where .r=Thc direct protective value of an irrigated acre, or the/ 
capitalized value, at 26 years’ purchase, of the saving in 
average annual cost of famine wliioh will be- effected by 
every acre brought under irrigation. 

J’ssEstimated total cost of famine in the given tract for a period 
of 26 years, or quarter of a century. 

Pss: Population of the tract, with necessary addition for prospec- 
tive increase. 

wssArea in acres which should be protected by irrigation, for 
each head of the population. 

assArea in acres abeady protected. 

The oo-efSoient n will vary in each tract, but for insecure tracts ‘it will 
probably never be less than 0*3 or more than 0’6. Other things being equal, 
the value of n should diminisb as the area normally cropped per head of popula- 
tion increases; but the character of the cultivation, nature of staple crops, and 
other points affecting the question, 'require consideration ; and when possible the 
conditions in villages which are adequately protected within the same tract 
diould be considered. The value of as (Bs. 67) which we have proposed for 
Sholapur may probably be regarded as nearly a maximum for a whole district, 
as there are few districts, which have suffered so much from famine. If there- 
fore the value could be worked out for all districts (although a smaller unit, 
such as the taVulta,' would be preferable), we should expect to find it varying 
from a wn-yiTm mii of Es. 60 in the Deccan, to nil in those districts which may 
now he regarded as secure. 

107. Permissible capital mitlay per acre . — As we liave before stated, we 
do not desire to propose that the unproductive sliare of the capital cost of 
bringing an acre under irr^tion ^ould be limited to the value of 'a?; 
although it i^oidd probably be limited with reference to this value, for the 
direct protective value of an irrigated acre will be a very fair measure of 
its, total, or direct and indirect, protective Value ; or, in other words, the 
recorded famine expenditure is a fair measure of the intensity and severity 
of the fiimine. Let it be assumed, for the sake of example, that this total pro? 
teotive value may be taken at three times the direct protective value, or in ; that 
is to say, that we may contemplate an unproductive capital expenditure Uf 3ar 
rupees per acre, in- consideration^ hot only of the reduction ■vs'hich will be effected 
in the future direct cost of famine, but also of the’ indirect profits' winch will 
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accrue to the State under the heads (a)' and (J) referred.to in paragraph 93i of 
a reduction in the unveported, or indirect, cost of famine, and, above all, of the 
protection to be afforded to the community from all the evils of famine. Then, 
if it be assumed as before, that every acre of average aimnal irrigation "will yidd 

(20 X 2 - 5)+{3 x 67 )= 22 i. ® revenue of Es. 2-8, a capital es^en- 

~ * diture of Bs. 221 per acre might be oon- 

templated on new irrigation works for the Sholapur district ; or generally, if 

Os=Permissible capital cost per acre. 

.r=Direct protective value of an irrigated acre. 

»*= Anticipated net revenue per acre of average annual irriga- 
tion. 

m—A. multiplier, representiog the ratio of tbe total protective 
value of an irrigated acre to its direct protective value. 

Then 0=20 r + 


108. Our inquiries indicate that the cost of irrigating an acre in many 
parts of the Deccan, by canals with a plentiful or reliable supply, is likely to ex- 
ceed Es. 200 per acre, while the net revenue per acre may vary from Es. 2 to 
Ks. 3. If canals are to be constructed in this tract at all, it would seem that a 
value for ni, not differing very widely from our proposed value of 3, must be ac- 
cepted ; or, in other words, that Government must be prepared to face an expendi- 
tm’e equal or nearly equivalent to three times the estimated future cost of famine 
relief and remissions of revenue, for the sake of preventing famine altogether. 
Then, if the average direct cost of famine in Sholapur be estimated at 6 lakhs 
per annum, the annual cost of preventing this expenditure may be estimated at 
16 lakhs. The net direct cost to the State would therefore be 10 lakhs. Some 
of this would be recovered by the avoidance of all the losses of revenue indirectly 
due to famine, but the balance will represent the cost of substituting a policy 
of famine prevention for one of famine relief. 


109. We do not mean to say that this value of the ratio m is too high, or 
that it will involve, in the particular oases to which it may be applied, an expen- 
diture out of all proportion to the advantages to be gained by preventing famine 
in place of relieving it. The protection which it would fmnish would not be 
more costly, when considered with reference to the liabilities for femine expen- 
diture which it would prevent, than that which has been afforded by such works 
as the Orissa, the Kmucol-Cuddapah, and the Betwa Canals, and many of the 
existing irrigation works in Bombay. It is true that the construction of these 
works was not deliberately sanctioned, with a full foreknowledge of the unsatis- 
factory financial results which would be attained ; but we believe that tbe pro- 
tective value of all has been great enough to prevent any one from regretting 
that- they were constructed. We are inclined to tliink that the value of thfe 
ratio m which we have assumed, is not too high ; provided always that it is 
applied only to cases in which the water-supply is so secure that the contem- 
plated protection may be regarded as assured even in the worst years of drought, 
when the protection will be most urgently needed. When there is doubt on this 
point, a much lower value should be taken. We think, too, that the value proposed 
should be regarded, at any late for some time to come, as a maximum. But the 
final determination of the limits to the expenditure which may be legitimately 
incurred for the sake of preventing, so far as irrigation works can prevent, all 
the great evils of famine, does not rest with us. AH that we can do is to direct 
attention to some of the elements of the problem ; and to point out, in reply to 
those who contend that the whole of India can be securely protected against 
famine by the construction of irrigation works, that even when this is physically 
possible, there is a limit to the expenditure whioh may be incurred, and .a risk 
of imposing a burden on the country which may be even greater than that of 
famine itself.. 

.110. We have considered here what we have called the protective value of 
an irrigated acre, as the only possible method of approadiing the problem to be 
dealt with.... If we could have obtained for. every famine .cfistrict reliable esti- 
mates of the cost.of all the.protectiTC inigation works which could be proposed. 
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o£ the net revenue -which would he derived from them, and of the areas which 
they could eiTiciently protect, we might probably have hazarded a conjecture as 
to the probable net cost to the State of carrying out such works. But such esti- 
mateswerenot and could not have been , available. The cost and the net 
returns of a protective irrigation work cannot, like those of a protective rail-uav, 
be approximately estimate at so much a mile. Nor can we say, as has actually 
been said, that inasmuch as the capital cost of the Godavari works has not 
exceeded Es. 18 per acre, it is sufficient to allow something more thnn double 
this rate, or Bs, 40 per acre, as the probable cost per acre of the great Tunga- 
bhadra project. The mere cost of the works in any particular case, and especially 
when storage is involved, can only be approximately estimated after long inves- 
tigation and careful inquiry. But tMs is nothing to the difficulty in deter- 
mining the areas which -will be irrigated in wet, in normal, 'or in dry years, or 
the revenue wliich can be derived from irrigation — ^factors which profoundly 
affect all estimates based, as all estimates must be, on acreage rates. Eeliable 
estimates on aE these points, without which it wouldbe very- imprudent to sanc- 
tion any expensive work, can only be submitted separately for consideration on 
tlieir merits. It will not be possible to protect every tract which is in need of 
protection, and individual estimates wiU relate only to small portions of these 
tracts. It thus becomes necessary to form some idea of the permissible capital 
cost per acre to be irrigated in any particular tract, as the only possible guide 
to the probable net cost to the State of carrying out such projects as may bo 
proposed. 

111. It must not, however, he supposed that wo estimate the probable net 
cost of protecting any tract which is now hable to famine, at a sum which is 
equivalent to three times the probable expenditure on famine relief. There are 
no doubt many tracts in wliich protection cannot be provided at a less cost than 
this, and tliey are generaUy the tracts in which protection is most urgently 
required. But there are others in which it may be hoped that the improductive 
outlay will be much less. Works which will he productive, or in wluch the 
capital cost is not Ekely to exceed 20 times the net revenue, tvtE not involve 
any unproductive outlay, and it ttEI be unnecessary to consider the question 
of their protective value at alL And we^ think that, in aE tracts in which 
the cultivation is at aE insecure, protective works may he sanctioned without 
hesitation whenever the capital cost is not Ekely to exceed thirty times the 
net revenue, or whenever a net return of more than 3 per cent, on the capital 
outlay may he anticipated. The indirect returns which wiE accrue on the 
expenditure, and the protective value of the work, will certainly suffice to 
justify the sanction. When a lower return than^^ this is anticipated, it 
•will be necessary to pay closer attention to aE the circumstances of the case ; 
and cspeciallv to* the uigency and the certainty of the protection whicli the 
work is designed to afford- In such cases the work wiE cither be abnormaEy 
co«tly to construct or maintain, or the value of irrigation, except in years of 
extreme drought, will be so .smaE or doubtful _ as to justify caution in 
accordin" sanction. Tills examination of the subject leads -to the conclusion 
that, however great may be the indirect vajuc of irrigation works wliich may 
be classed as productive, it Trill diminish rapidly for works on which the direct 
returns .are likely to faU below the productive standard, and may become so 
inaiiprcciable, even in districts Tvhicli are liable to frequent famine, as to render 
the construction of the works inexpedient. 


Secttox IL-PEOBi\BLE COST OP NEW WOEKS. 

112. Frodv.ctire tcorl'B . — It lias been shown tliat the major irrigation 
works liilhcrto constructed by the State liave, on the whole, proved so 
remunerative that they jaeld a surplus revenue, after aE cliarges for interc4 
liavo been met, of ovct *113 lakhs, the net revenue being equivalent to a 
return of 7*1 per cent, on the capital cost. Tlie first point that strikes u.«, 
in apiiroacliing the question, of the scope for further extensions of State 
irrigation work-', is the limited field for the construction of new works wlsich 
ere likely to be equally remunerative, or even to be at all directly remunertvtive. 
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(there Is not a prospect o£ new irrigation worhs, on comderabie scale, 
proving directly remunerative in any of the provinces in which protective 
irrigation is most urgently required, namely, the Deccan districts in Bombay 
and Madras, the Central Provinces, and Bundelkhand. The only provinces 
in which there is a considerable field for new irrigation works which 
are almost certain to be remunerative are the Punjab, Sind, and possibly 
Madras. In the Punjab, there is first the great project for the irrigation of 
the Lower Bari Doab, . which wiE probably prove highly remunerative, 
whatever may be the form which it ultimately take, or whatever may 
be the magnitude of the scheme. The prosecution of this work is likely to. 
extend over several years, and if the next great Punjab project, the Sind-Sagar 
Canal, is then imdertaken, it will probably be in the expectation that it v^ 
fulfil the conditions of a productive irrigation work, although it is not likely to 
prove highly remunerative. Any other new works that may be proposed in this 
province are likely to be remunerative ; and the same may be said of Sind, 
where all capital expenditure on the inundation canals has hitherto proved 
exceedingly profitable. Almost all iiroposed new works, in Madras involve the 
construction of storage works, and although many ■ of the existing storage 
works in the Presidency are remunerative, there are some which are not ; and it 
is at least doubtful whether many of the new works will be so, and almost certain 
that the greatest of them aU, the Tungabhatei project, will not. If a suJBGlciently 
large area of rice-growing land can be commanded, it is possible that the 
proposed Tapti Canal may fulfil or nearly fulfil the conditions of a productive 
urigation work ; but this is at present doubtful, and it is almost certain that no 
other large work can be proposed in Gujrnat which wifi, be directly remunerative. 
.All existing works in the United Provinces, north of the Jumna, are highly 
remunerative ; but there is not much scope for new works outside the Sardah 
project, and it may be doubted whether that would fulfil the conditions of a 
productive work if carried out as originally proposed, but tins we have not 
recommended. The new works proposed south of the Jumna, or in Bundel- 
ihand, are certain to be rmremunerative. In Bengal no irrigation work hitherto 
constimoted has proved remunerative ; although it appears not improbable that 
. the Tribeni Canal, now' under construction, may nearly fulfil the prescribed 
condition, as it has the great advantage of an assmred and ample supply, and it 
commands a rice-growing country in a very insecure tract. lYe have, however, 
been unable to propose any new works in Bengal w'hich are likely to be 
remunerative. 

113. Although the field for new productive works is limited, there is scope 
in almost every province for considerable expenditure in extending or developing 
existing works. Expenditure of this kind, which is chargeable to the open 
capital accounts of the works, is almost certain to be remunerative, even when 
the works themselves' taken as a whole are not. 

114. Many of the new productive works that may be piroposed in future, 
including almost all extensions of existing works, will be situated in provinces 
or districts which are already adequately protected, and they will not be 
urgently required for protective purposes. Nevertheless all productive works must 
be regarded as essentially protective. The direct revenue which they earn is 
a valuable asset, more especially as it is usually at a maximum in years of 
drought when so many other sources of revenue are liable to contract. As 
already ^own, it is a measure of the increase in the wealth of the country due to 
the works, a large share of wHoh comes back to the State indirectly. Population 
is attracted from the more congested districts, and in times of famine many emi- 
grants from distressed tracts find agricultural employment on the new 
areas brought under cultivation. Every extension of irrigation increases the 
security of the food supply of the country in years of drought, and, in these days 
of cheap railway freights, the produce of irrigation can be carried to those parts 
in which it is most reqmred. Eor these reasons we t^k that the programmes 
of futmre expenditinc on irrigation works riiould provide for the construction 
of as many productive works as can be proposed, in whatever parts of the country 
they are situated, and without reference to the -urgency of protection for the 
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locality. Promising projects should bo hold in ahoyanoo only when funds cannot 
bo allotted for (hem without interrupting progress on irrigation works of any 
kind which liave boon actually oommonced, or withholding money from works 
more urgently required for protective reasons ; or when adequate cstablishracnt 
is not available for parrying out the works; or whon the success of the works 
depends upon colonization operations which it may bo more conveniont on general 
grounds' to postpone. 


116. Protective worhs . — ^We have next to consider the class of works 
. which arc called protective, not necessarily because they liavc a greater protective 
value than the productive works, but because they have been sanctioned in 
consideration of tlicir x>roteotivo value although they wore not expected to fulfil 
the condition of a productive work. 'J’ho majoiity of new works ai’c likely 
to be of this kind, or only partially produotivo, 

110. It is not didloult to understand ivhy the works io be constructed in 
future should bo much less promising, as fmaiicial investments, than those whicli 
have^ been construoted in the past. Before those works were constructed, the 
districts in which they were situated all needed protection, and it was but 
natural that attention should first be directed to schemes which promised not only 
the best financial results, but also a mucli larger measure of protection to the 
country at large, than could be attained by works of a la'is remunerative 
oharaoter. The result of this policy lias been an increase to the revenue of 
the country which now exceeds three-quarters of the amount of the Famine 
Grant, and will before long fully equal that amount — an increase W'liioh may now 
bo fairly utilized, as recommended by the Famine Commission of 1878-80, in ex- 
tending the blessings of irrigation to tracts which arc less able to pay for tlicm. 
But, although this sulficicntly accounts for the fact that possible new works arc 
much less promising as financial investments than the works which have been 
constructed, the fact itself may be expressed in another way. The works of the 
past have, with few exceptions, been canals fed from large rivers, on wbich 
storage works were unnecessary. Even the exceptions arc significant. For the 
excepted works have all proved unremunerative, owing either to the great cost 
of the storage or to the inoQioicncy of the work for want of storage. For the 
works of the future, storage ivill bo essential. Except in the provinces of the 
Punjab, Sind, and Oudh, not a single work of any importance can bo proposed 
which docs not involve the construction of expensive storage works, or for the 
full development of which storage works will not eventually be required. We 
have already given reasons for anticipating that, in many tracts, the net cost to 
the State of protective irrigation works may be equivalent to not less than three 
times the cost of relieving famine within the area to be protected. This is 
mainly due to the great cost and uncertain operations of storage works, which 
arc so seldom adequately realized that it may be convenient to consider the 
subject in greater detail. 

117. The Provincial Ohaptors of this report show how much has been done for 
the protection of the country by existing storage worlcs ; and wo have just pointed 
out that aU futm’o extensions of irrigation, in the provinces of India which arc 
most subject to famine, depend on the construction of storage works. But to us 
tho ivord “storage” is as suggestive of the limitations as of the possibilities of. 
irrigation as a moans of protection. Wo have pointed out the dilficultios 
connected with tho construction of storage works, and tho physical considera- 
tions by which tho possibility of impounding any largo proportion of tho ivators 
which now flow uselessly to the sea is limited. Wo shall hero consider, there- 
fore, only tho limitations which are imposed by tho question of cost. 

118. We have obtained particulars of tho cost of twenty storage works in 
tho Bombay Prosidonoy, with an aggregate capacity above outlet level of 
20,792 million cubic feet, the capacity of individual works varying from 16 to 
5,500 million cubic feet. We find that tho actual cost of the reservoirs, 
including dam, escape, outlet, and compensation for land, but excluding estab- 
lishment charges, has averaged Bs. 4iG6 per million, cubic feet. This 'is tlio 
actual cost of impounding ivatcr, to which lias to bo added- the cost of the canals. 
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distributaries, and other rrorks for conyeyiiig the supply to the area to be pr6- 
tected, and all charges for establishment, tools and plant, etc. -With these 
additions, the total cost of the ■works avemges Ks. 1,275 per million cubic feet. 
With these figures may be compared those for the Periyar project in the Madras 
Presidency, in which there is a storage of 6,480 million onbio feet. The cost of 
the reservoir, including the outlet, has been at the rate of Rs. 653, and that of the 
whole project at the rate of Rs. 1,364 per million cubic feet. 

119. The area that can be irrigated, per million cubic feet impounded, varies 
very much according to the circumstances of supply and demand, the range 
being from 2 to 12 acres. In some works, like the Periyar or Lake Whiting 
(Nira Canal), the reservoir impoimds only a portion of the annual yield of the 
catchment, and W several months in the year there may be an abundant 
surplus which greatly brings up the duty. Other tanks seldom or never fill, th^ 
bave.no surplus, and rarely store up to their full capacity. The area -wiR also 
depend upon the kind of crop sown — ^an acre of sugarcane taking as much water 
as, perhaps, eight acres of wheat— and also on the character of the season. The 
average area irrigated from the Bombay works dm*ing 10 years has not exceeded 
3’6 acres per million cubic feet ; but the maximum rate, which is attained in 
dry years in which the tank supply has not feiiled, may be taken at 6 acres. If 
this rate could be worked up to in all years — a consummation which may 
perhaps be hoped for as the advantages of irrigation become more appreciated — 
.the capital cost per acre would not be less than Rs. 212. If a net revenue of 
Rs. 2-8 be assumed and capitalized at 5 per cent., the share of the capital cost 
which would be productive may be taken at Rs. 50, leaving Rs. 162 upon which no 
direct return would be received. This is a much better result than has yet been 
attained, and there are reasons for anticipating that the net cost of new works 
in the Deccan may be even greater than that of those already constructed, and 
that, after deducting the share which may be regarded as productive, it may not 
fall far short of Rs. 200 per acre. The irrigation of 500,000 acres at a rate of 
Rs. 160 per acre would involve a permanent charge on the revenues of the country 
of Rs. 45,00,000 per annum, and would not entirely prevent famine even if very 
evenly distributed. We do not say that the advant^es of such exemption from 
famine as the works would afford, would not be worth the cost. But it is obvious 
that we are approaching a limiting rate beyond which protective irrigation will 
become financially impossible for any Govermnent ; and that, even at the rate 
assumed, there are limits to the area which Government can prudently imderr 
-take to protect. 

120. The net cost of storage works per acre irrigated -will probably be less 
in other pro'viuces, even if the cost of impoimding and distributing a million 
cubic feet of water be the same ; although this also should be much less in tracts 
well suited for tank irrigation, as for instance the Bhandara district in the Central 
Provinces. In Madras a higher rate of net revenue per acre will probably be 
obtained, and in the Centred Provinces a higher duty may be expected. But 
these more favourable tracts are, as a role, in less mgent need of protection ; 
and, .although the cost of protection may be less, its ratio to the probable future 
•cost of famine in the tract concerned may not be less than it is likely to be in 
the Deccan. Prom this point of view there is a limit to the expenditm'e wMch 
may be legitimately incmTed on famine protection, even when ■the actual cost 
of the works is not very high. It may, for instance, be better to spend Rs. 180 
per acre in Bombay than Rs. 90 per acre in Ohhattisgarh. 

121. It must also be pointed out that, on most of the works which we have 
been considering, the areas irrigated in a year of keen demand have been limited 
only by the capacity of the storage reservoirs, which have not been designed to 
hold more than a year’s demand. It is unnecessary to discuss here the question 
of the ratio which the capacity of a storage ■work riiould bear to the minimum 
or average yield of the catchment area, or to the average demand for irrigation. 
Each particular case must be considered on its merits. There is an undoubted 
risk that storage works which are not situated in the regions of unfailing rainfall 
may -fail seriously in a year of drought, althox^h experience sho'ws that failure 
occurs less often than might be supposed. • If, in order to meet this risk, storage 
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- ■Works are designed, as kas sometimes been suggested, to bold a supply equal to 
twice the requirements of the area whicb they are intended to protect the 
cost per acre irrigated wiH be very much higher than in the examples which we 
have considered j and the double capacity, although it will reduce the tirV , will 
not be a complete insurance against failure, especially if a succession of dry 
follows a series of wet years. It may often be very desirable to provide .excess 
storage ; but in many storage works complete insurance against hiilure can only 
be obtained by a prohibitive increase in cost. 

122. Irrigation by means of storage works is, in fact, subject to the same 
practical limitations as the storage of electrical energy. Secondary batteries or 
accumulators are of the greatest value for the purpose of equalizing the supply, 
and for continuing it when the machinery has broken do-wn or stopped ; but 
unless they can be recharged at frequent intervals, their size and cost are so 
great ^ to render their use impossible. So it is with irrigation. Storage will 
be indispensable in almost aU works of the future, and, in spite of their cost, they 
will .be of the greatest value in maintaining a supply for . irrigation through 
all the vicissitudes of a single season. They can do more than this only if 
they are constructed in a region of unfailing rainfall, or with a capacity greatly in 
excess of the average annual demand ; but compliance with either of these con- 
ditions must often result in an increase of cost which will be regarded as prbhi- 
bitive. Storage is so costly, even in the most favourable circumstances, that 
very few irrigation works which depend on it are remunerative ; and under 
adverse conditions it becomes financially impossible. 


Section III.— CONSTRUCTION PROGRAMME AND EOREOAST; 

123. Jntroduotm'y . — We have sho'wn that very few of the new State 
irrigation works which can be proposed are likely to be remunerative^ as the 
most promising projects have already been carried out, and almost aU those 
which remain wiH depend on such unoertam somrces of supply as to necessitate 
the construction of expensive storage works. We have also discussed the 
relation which the net cost to the State of these works is likely to bear to their 
value as a protection against famine. It remains to summarize the various 
schemes which are recommended in the Pro'vincial Chapters (Part II) 
of this report ; and to frame a construction programme, and a forecast of the 
expenditure to be provided for if our proposals are generally accepted. Por 
this purpose it will be convenient to assume a period of 20 years ; but the acttml 
length of the period, or, in other words, the rate' of annual expenditure, will 
depend on the funds which Government can provide for the purpose, and on the 
rate of progress which can be attained by the local Public Works Departments. 
The period for each province can be extended or shortened when these points 
ha've been fuUy considered. 

124:. We must also premise that we are ■unable to base a programme on 
any accurate estimate of the cost of the works which are to be included in it.’. 
We have endeavom’ed, by a study of the records of existing works and of 
estimates for some new schemes which have been prepared in different degrees 
of detail, to form some idea of the cost of providing irrigation in those tracts in 
which irrigation appears to be possible, and in which protection is most urgently 
required ; and also of the probable scope and protective value of the works 
proposed. Investigations of particular projects have also been undertaken on 
our recommendations, and reports and detailed estimates relating to them wiU 
no doubt be submitted in due course for the . orders of Government; but our 
present programmes and forecasts must necessarily refer to general schemes 
of irrigation rather than to particular projects. It may be added that -the 
pro^ammes relate only to capital expenditure upon works for which regular 
capital and revenue accounts ■will be kept. Whatever expenditure may be 
incurred in future on minor works, of the Mnd for which we propose (paragraph 
251) that no capital accounts should be kept, 'will be met from the ordinary nmor 
works grant, and will be outside the programme which we are how considering. 
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125. Classtficalhn adopted in forecast.— It will bo oonveniont to divide 
till tbo proposed works in our jn’ogrnmmo into threo classes, wliicli may bo called 
productice, intermediate, and unproductive. IVc assume, as we have done 
olsowhero in this chapter, Ibat a work may bo considered produotivo if it is 
likely to yield, ten yearn aCior completion, a net revenue equivalent to a return 
of not less than 5 per cent, on (he direct and indirect capital outlay. This 
dormition is more convenient for our purpose than the technical or codal 
definition usually adopted (paragraph 221*) ; and the two will be identical when 
the nccumulatwl excesses of interest charges over net rovonuo, at the end of the 
tenth year after completion, do not exceed one-third of the total capital cost. 
They should not exceed this in the case of a moderately productive work if, after 
tho work has onco been commenced, construction is carried on vigorously until 
complclion. Works that are certain not to pay 5 per cent, have been classed 
by us as unproductive ; while works of which it cannot bo said with any 
certainty that, they will be either i>roduotivo or unproductive arc treated as 
intermediate. 

120. Tunjah. — The first, place among new productive works in the Punjab 
must be assigned to the Lower Pari Doab project. There is a doubt at present 
as to tho ultimate for/n irhich this project may assume ; but whether tho canal 
be fed from tho Sutlej, involving the construction of additional weirs lower 
down tho river, or from the Ohonab, with a feeder from the Jhclum, an expendi- 
ture of GOO lakhs is tlie legist that should be provided for. Another 300 laklis 
should bo added for work on tho Sind-Sagar project ; and an expenditure of not 
loss than 150 lakhs should be contemplated on the open capital accounts of both 
perenni.al and inundation canals for all of which we have recommended that in 
future regular oajjital and revenue accounts should be kept. 

127. We have also recommended a moderate expenditure of DO lakhs on 
new minor works, such as .small inundation canals, for tracts which cannot be 
included in existing systems. No special or separate provision has been made 
for new works in the North-West Jk'ronlior Province, but part of this sum 
may be applied to sucli works. 

12S. Uonihay ; Sind. — ^Wc allow 100 lakhs for extensions of certain canals 
in Sind, and for improveraonfs of existing works. All this expenditure is likely 
to be highly productive. 

129. Bomlay; Gujerat. — Tho most important work that can bo proposed 
is that for a canal from tlio Sabarraati ; but we have been unable to recommend 
tho small project which has been put before us, partly because of tho uncer- 
tainty of tho supply, and partly because its construction might prevent the 
construction of a work of much lai’gcr scope which would bo possible if a 
suitable site for storage works can bo found. Wo have entered 100 lakhs for 
possible expenditure on this project and tho Sfahi river scheme, both of which 
should 1)0 invc-stigatcd as soon as may bo practicable ; but wo do not think that 
either work will be productive. Without storage they will be- very ineffective, 
and the demand for water will be small. On the other hand, storage will 
involve a great addition to tho capital cost. An expenditure of 20 lakhs may 
also bo allowed for other protective works, such as tanks, which may bo proposed 
in certain parts of Gujerat. Wo have entered 60 lakhs for a canal from tho 
Tapti which should bo constructed if further inquiry shows that there is a fan*, 
although not necessarily an assured, prospect of its proving remunerative. If a 
Bufiiciont area of rioo land can bo commanded, tho canal may possibly prove re- 
munerative without expensive storage works, the construction of which on the 
Tapti wo arc unable to recommend, after full consideration of the circumstances 
in the Surat district. 

130. Bonibay ; Beccan. — ^Wo have allowed GOO lakhs for the construction of 
storage works at the most eligible sites in tho Western Ghats, and for canals 
therefrom into the Deccan districts of Bombay; and DO laklis for smaller works 
and for tho completion of some of tho storage works on which relief labour has 
been employed. Wo estimate that this expcnditiu’e will lead to an - increase in 
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the average irrigated area of about . 325, 000 aci'es, tTbiob may amount to 500,000 
acres in a year "of extreme drought. The amount of . protection thus provided 
is of course far from commensurate -with the necessities of this- famine-stricken 
tract, but the physical conditions are such that further provision, at any reason- 
able expenditure, -will he -wholly impracticable (II, I7l). 

131. Madras . — ^The three most important works proposed in this Presi- 
dency are the Tungabhadra project, the Kistna project, and the proposed storage 
work on the Cauvery or one of -its tributaries. Por the latter, 140 lakhs may be 
allowed, and there is reason to suppose that it will be a productive work. We 
woiild also propose an expenditme of 100 lakhs, to be charged against the -open 
capital accounts of existing works, to provide for such works as the improve- 
ment of the Kurnool-Cuddapah Canal, the Dm Island pumping scheme, and the 
provision of additional storage on the Periyar, Rushikulya, and Srivaikuntam 
projects. We assume that three-fourths of this expenditm’e will prove remu- 
nerative, while one-fourth may be classed as intermediate. Wp would .also 
propose a further expenditure of 100 lakhs on new storage works of moderate 
size, of the kind hitherto classed as minor works for which capital and. revenue 
accounts are kept. We think that half this expenditure is likely to be fully • 
productive, while the remainder will fall into the intermediate class. 

132. Prom the information laid before us regarding the Tungabhadra 
project, we can hardly hope that it will prove a" productive work, although 
it is urgently needed for protective purposes. It is possible that, in spite of 
its great cost and the doubtful character of the demand for irrigation, it may 
in time prove less unremunerative than many of the works proposed in 
Bombay and the Central Provinces, but we cannot at present classify it as any- 
thing but an unproductive work. We can form no idea of the ultimate cost of 
the complete project, which -will depend mainly on the storage that- can be 
arranged for ; but for the purpose of a forecast we allow 600 lakhs for expen- 
diture -within the next 20 years. 

133. We have also included 600 lakhs for the proposed Kisfna storage 
work, although it may be doubted whether it could be undertoken in addition to 
the other works during the period assumed- It may, ho-wever, possibly take 
the place of some of them. After it has been more fully investigated, a better 
opinion can be formed as to its probable cost and the place to be given to it in 

a construction programme. It is thought that it may prove a productive work, _ 
but we consider it safer to class it as intermediate. 

134. Central Proumcfs.— The works proposed in these Provinces are hot 
likely as a whole to be productive, but there may be exceptions, especially in 
the case of river channels, or such works as the Bamtek project. We . would, 
however, propose an expenditure of three hundred lakhs for the whole period. 

136. PewpaZ.— Although unable at present to form any opinion as to the 
feasibility of the proposed Karamnassa scheme, we allow 90 lakhs for it in our 
forecast, as we consider that if possible something should be done for the protec- 
tion of the Bhabtia Sub-division of the Shahabad district. We can hardly, inthe 
light of past experience in Bengal, suppose that the work will be other than - 
unproductive ; but it is possible that it may in course of time yield a net revenue 
sufidoient to cover the charges for interest on its cost, just as we think the Sone 
Canals might now be made to do. Por works in North Bihar we have allowed, 
a sum of 80 lakhs. We douht if a large sum can be spent on irrigation -works, 
in this tract, as long as the people are unwilling to take or pay for the -water 
except during periods of drought. We have recommended a systematic expen- 
diture of about 1 lakh a year in Chota Nagpur on petty works for conserving 
the water-supply of the country. These works will not be wholly rmremunera- 
tive if they receive cre^t for the enhancement of rentals in Government lands 
which may be expected to onsue;on their construction, We have, in addition, 
made a provision of 30 lakhs for expenditure on the open capital accounts of 
works. It is doubtful if it will he fully productive, . . 
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13l». UfsUcd Prorhirt'if.-^hx flic Unilcd Provinces Ihc only expenditurd 
which i'^cor'nin fo he prcKluclivc is lhat, which willhc incurred against the open 
capiinl accoimts of evisfing produefive works; for this 50 lakhs have heon 
allowed. Provision is made of 100 lakhs for a modified Sardah project; hut we 
eamiot ivgard this as certain to he productive, and have classed it as inter- 
imnliatc. Tor the Ken Canal, and other new works in liundelkhand and other 
tr.icts south of the .Tumna river, 510 lakhs have heen allowed. The whole of this 
may he regarded as unproductive outlay. 

1*.17. No provision has heen made for any expenditure that may he incurred 
in diverting the waters of the Sanlah and Ganges rivers, for the purpose of setting 
free n share of the Ganges and Jumna supplies for the projiosod Eastern Ganges 
Canal, .and for the protection of the insccuro tracts in and adjoining the district 
of llis'^vr in tho I'nnjah. Our only reason for omitting provision for these 
important proposals is tint at jirescnt- our information is quite insufficient to 
admit of even n rough estimate being fnimcd of their probable cost or of the 
are.-is vhioh may he brought under irrigation. "We do not, however, think that 
the propo-sals should he allowed to sjland over indefinitely. We regard it of 
great importance that the (puvtion of utilizing the unfailing supidy of the Sardah, 
in tho«e tmets in which it will have fhc greatest protective value, should be 
tlinnmghly invc*stigatial with as little delay as iiossiblc, and that, if a satisfactory 
project can he prcparotl, it should be included in the detailed provincial pro- 
grimmc. 

lo?. Oena\tt . — Some allowance must he made for the cost of investigating 
]troj»'efs wliioh are not afterwards proceeded with, and for small works in other 
admini'-trations such as Penir, Coorg, llaluchistan, and British Uajputana. Eor 
this wo iiave cntercil SO lakhs, which will he generally unproductive. 

forocast of expenditure for each province may now he 

aljsimctvd as below ; — 


, Fonr-cAsT or rirrsiuirrE is lakhs op bupsks. 


ll CStAflis (! : 
err* I'. 

rraiinc-. 

1 

! I’rcdocUvc. 

1 

1 IntcrmciUntc. Unproductive. 

1. • t 

Total. 

2,001) 

' Puuj:i1i . • 

t 

! 1030 

30 

« • • 

UOO 

no j 

Siud .... 

j 100 

... 

• • • 

100 

170 I 

Gnjcr.li .... 

1 

1 

30 

120 

170 

! 

Deccan .... 


• • • 

050 

650 

1,925 

i 

Mndn\<! . . . i 

1 1 

205 

075 

000 

1510 

150 

Contnd Provinces . . i 

... 

• • • 

300 

300 

200 

Hcngal .... 

•15 

•13 

130 

220 

•100 

Unitcsl Provinces 

fiO 

100 

90 

2‘10 

ao 

General .... 

... 

... 

80 

80 

0,500 

1 

'fotal 

1510 

920 

1970 

4-100 


We have indicated the area likely to ho irrigated for the expenditure 
proposed, but this can only he very roughly estimated at present. The table 
(Iocs not include Burma, nor tho expenditure to ho incurred on works in other 
provinces which have already been sanctioned and are in progress. The period of 
tho forecast may, therefore, bo regarded as commenoing about two years hence, 
PaktI.’ g 


when most of the worlcs now in progress will have boon completed and .dotailod 
estimates of many of the now projoote will probably have boon considered and 
sanctioned. 

IdO. Net cost to the State , — Taking a rotorn of 5 por cent, on tbo capital 
outlay as tbo standard of a productive work, wo may assume an average return 
of 6‘25 por cent, on tboso which wo have classed as Ukoly to bo fully productive ; 
and allow for works of tho intermediate class an average return of 3*76 per 
cent,, and one of only 1’2D per cent, for works whicb are classed as unproductive. 
The direct financial loss on tho works as a wbolo would then stand as follows ; — 
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Total . 18-88 

82-60 


There would thus bo a net loss of 73*72 lakhs, as a set-ofE against which 
tho fciances will bo relieved by tho reduction in tho future cost of famine which 
will result from this expenditure. If it wore possible, in sanctioning prot^tivo 
works, to be guided by the principle which wo have suggested, that the net 
burden which the expenditure would impose on tho State should never exceed 
three times tho amount of expenditure on famine which would bo averted by 
tho works, wo could safely estimate tho reduction in tho cost of famine, due to 
the construction of works of tho intermediate and unproductive classes, at a great 
deal more than one-third of 92*60 lakhs, that being the proportion in the worst 
or most unfavourable oases only. As a matter of fact, it is of comsc impossible 
to determino accurately either the direct cost of future famines, or tho clfeot 
of every acre of irrigation in reducing that cost. But, if an attempt were made 
to regulate sanctions in accordance with some such principle as that which wo 
have proposed, wo might fairly assume that at least one-third of tho not cost of 
tho works, or say 31 laklis per annum, would bo covered by.a reduction in tho 
direct cost of famW, and that the permanent charge on tho State would be 
reduced to about 4i3 lakhs. We have not, however, considered the saving in 
the cost of famine which will bo caused by the productive works, as we have 
no means of measiu’ing tliis. Tho actual saving in cost of famine relief will 
not bo very largo, because most of those works wiU be constmoted in tracts 
which do not suffer from famine. Tho cultivation on these works ■wiU, however, 
reduce tho cost of famine' indirectly in other ways, by increasing tho available 
food supply of the country, and by attracting labour from adjacent distressed 
districts. The net burden on tho State will, therefore, be a great deal loss than 
forty-three lakhs ; but it will bo further reduced by tho share in the increase of 
tho wealtli of tho community which will accrue to tho State ^ indirectly in all 
years, and also by some reduction in the indirect cost of famine. Tho rcsidiial 
burden, whatever it may be, will represent the cost to tho State of preventing 
distress within tho areas to bo protected, instead of providing relief Avhon it 
oocurs — ^reHof which is almost necossarily restricted to the bare protection of 
human Ufo, It is not for us to propose any final limit to the expenditure which 
may be legitimately incurred with this object ; in which are involved not only 
tho credit and good name of tho State, but also tho well-being of. tho millions 
who, in all but tho most unfavourable years, add to its revenues and to the 
wealth of the country by the precarious cultivation which they carry on in 
these unprotected tracte. We cannot but think that the programme which wo 
now put forward will not, if our calculations are oven approximately correct, 
impose an undue burden on tho State. But our main purpose is rather to 
indioate what that burden is likely to bo, than to offer an opinion as to the 
limits beyond wMch the State cannot bo expected to go. 

Vial. Nelailecl p'omicial progrmmm . — This .programmo must bo re- 
garded merely as an outline. We have endeavoured to dwtribute the proposed 
expenditure between different provinces in accordance With what wo conceive 
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Will then he pcf.'-ihh* toprep.no’n nwii-ed "I'nenil proirnniiiK’, in iieeorrlnneo with 
whieh futuri’ Unnnelnl rtrrnn;;eiitent>; will he fratuiHl. irhen the provincial 
proirmninie- have h»i'n areepted, I/ir:il (Jovernmetil*; <;hot»M he h<dd respon'iihlc 
frr their hein” m ••‘ejuntirally nnd fully worloHl up to, mnterinl deviafion'! from 
the pn-r'rihi'tl jd.'OJ hehn; jinde only with the knttefion of tin* (ioverntnent of 
India. AVe enn'-ider it nho<if the {tn'ote-t iinportnnee that wlien the, cominencc- 
inent of n worl; has onee hern sotirlioned. pn^irn'^.s t.hnnld never he inferrnptcd 
for want of funds. 'Pin* lornl oflierr^ sfiouid he ettennrn"e<l to complete the 
worh ns qtjjeVly re. nny he jvYsihle, atid the r“^>intnencement of other worhs 
»honld not he sane'ione,! if this will involve nny diversion of tin* jrmnt« ref|tured 
for worhu in pr<»f:iv;ss. 

l Sio:.- rfim/nirfion cf trHf;ntioti — In eonne<>tion with thc.'JO 

provincial pr\i:tr.iimne'- tln re r, n limilntion to the rate of nre"ress wliieh must 
nln.avs he home iti intnd in cvimparint: fowensts of expenditure on new irripa- 
t:o:i worhs nnd <in railur.yi-. The nnnunl outlay on canals ran never equal tjiat 
wliirh has hreu nttaljnsl in the cojjstritction «»f niilw.avs, the "renter jcirt of the 
n;r{ tif nliich incurred <in permanent -way, iron work for hridpes-, fencinp, 
etc, .and rolling'* t‘*'’l:. Tiie i*nrthwork forms a minor charpe. Tirhon it i.s 
df'sinvi {<1 push on n r.iilw.ay v< ry fnst, it is only necessary to call for mort! 
leaden for inui and <le.d plant, nnd the markets of Kurrjpe nnd America can 
m»vi the • apply ujth little delay. On .an rrriia’vtion work, on the other hand, 
ahno't the whole outlay is <01 actvmnt of earthwork and nin«in»y works, the 
prtcnra of which depejuK t.i n pn*.at extent on the local sttpply of labour. 
'Hjiis, w«* have c.ln^eJnjllrtt.^l ••pcjtdinp «»n new irrigation works in the Dcccan 
tin* »t)m of six hut'.dtvd lakhs, hut «e have been told that an outlay of 2.'i lakh.s 
js-r antiutn would exhaust the labour avnilalde iu (In* muirhhouidnp district.*:. 
\Ve have no doubt that it will he iKi.sihh* to attain a hitrluT ntte of propn^ss 
lhaJt Ihi', if e'(.'ihHshin''i)ts are suiiuidy stren'.:thened, and if (Jovernment will 
tmumlt it*.i''K ton t'JUllmKuts poliey of irrijrrrtion extension, which will induce 
private niterprl*.** to imjeirt labour. Hut, even allowinp for (his, the same rate 
of pn>prt'.'. will jjevrr he i».'e-.ihl<* on irripation w<irks ns eati he ntfainc'tl without, 
difiicstity in r.-dlw;iy work, on which six crim*s (xmhl he spent in a few ye.ars. 
liik facility of rapid tsoistntcthm i« one of lire many adv.atit.npes which tend to 
niake ndlw.ays mfv-t v.nlu.ahle protective works. Much mon* time is required 
not only for the nctttal construction of irripation works, hut also for the preli- 
minary* iuvi- lipathms rmd d<*iailed dcsipns; hut, ou the other hand, the outlay 
incurnsl is spent .almost »*ntin’ly in flu* districts whieh the works nvo intondod 
to pnitcft. 

313. Prrtenf proijfaimuc not rxhntifUrr . — 'Wo should add th.at the pro- 
pramm:* which w'c pul forwanl must not he reparded as exhaustive. "Wc do 
not projK>se to limit futun* expenditure on irripation works to .it ororcsof rupcas, 
nor d«) we consider that irripnthtn c,annot he extomh'd, by new State works, 
to a pn'aler area than OJ niillioji .*iores, so lonp as (ho condition that 
they must he direotly romunorjitivo* is set aside. lint wo liav’o thought it 
better to submit a dcfhiite programme for a limited ])oriod, than to con.sidor 
nil the unexhausted possibilities of irrigallou. If .some .such prognimmo can ho 
cjirried out within (he period pro])osed, we have no doiiht th.nt- by tho time 
it. appro-aches completion other projects will ho forfheoming, nnd a now pro- 
gramme xvill h(! prep.ared. Hut, nllhouph nnich may then remain (0 ho done, wc 
cannot hut e.xpr/iss an opinion (hat tho limils to tho area which can ho protected 
by State irrigation works at .a oosl which will not ho prohibitive, will then ho 
w'itlun sight. JJvcnnow there are many nre.-w which such w’orks cannot roaoh, 
or which have boon, or may he, more elfcctivelj^' or oconomionlly )n*oteclc(l liy 
other means which we shall now proceed to consider. 
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Chapter V.— PRIVATE IRRIGATIO'N IVORRS. 


Sectiotss T. — GENERAL REMARKS. 

144, Imj^oHance of worJcs . — "W e hot? approacli the subject of iniga- 

tion from private •vrorhs ; a subject to ■which our particular attentiou has been 
toected in the orders of referencej and -which must be regarded as at least equal 
in importance to that of irrigation from “works constructed or maintained by the 
Gover^ent. Eor, as we have already shown, more than half of the’eristino- 
irrigation depends on works made or owned by private individuals, and there are 
vast tracts of country which in the absence of such works could not be pro- 
tected against the effects of drought. 

■ 145. Classes qf private tcorJis , — Private works consist of canals, fa-nVsj wdls, 
and ‘ other sources,’ under which term are included chiefly small cbaTmek takmg 
off from rivers and streams and provided frequen,tly with ^u^ — generally small, 
inexpensive, and temporary, ^e total area irrigated by prirate works is returned 
at roughly 26 millions out of the total of 44 millions of acres under irrigation of 
aR kinds. Out of the 26 millions, about IJ are irrigated from canals, 5 J 
from tanks, 13 from wdls, and over 6 millions Lorn other or unclassed sources. 
These figures, however, do not include lai^e areas which are annually watered by 
river floods. Nor do they include the many thousand acres which, though not 
directly irrigated in the ordinary sense, are artificially saturated by rain water hdd 
up belmd or impounded within fidd-embankments, large and small. Exten- 
sive areas of rice and wheat depend wholly upon the water conserved in this way. 
In the Central Provinces, where alone any record has been kept of the areas so 
treated, 600,000 acres, almost wholly under wheat, are embanked. It might have 
been doubted, perhaps, whether the subject of field-embankments was within our 
reference. But we have had no hesitation in dealing with them as one of the 
most important, and in many places the only, means of conserving in the soil, 
■water essential for the protection of the country in dry seasons. 

146. Private canals , — Private canals are found chiefly in the Punjab, 
Bengal, and Upper Burma. In the Punjab they'irrigate about a .million acres 
in a favourable year, and in Upper Burma 300, A)0 acres. In Sind, a large area 
is shown in the annual returns as irrigated from private canals, but in all or 
nearly all cases, these are merdy private water-courses taking off from Gov- 
ernment canals. In Bengal, where Ihere are no annual records of areas 
irrigated, the large area irrigated from small private canals is sho'wn under 
‘ other sources ’ in the estimates which have been supplied "to us. The pri'vate 
canals in the Punjab are fuUy treated in the diapter upon that province. Here 
it is unnecessary to say more than that, generally speaking, while it is inexpedient 
to discourage the ma'feng of private canals in tracts where Government is not 
ready to take up such works, it is rarely advisable to offer any special encour- 
agement for this purpose. "Works of such magnitude as to be digmfied by the 
name of * canals ’ diould, as in Egypt, •with rare exceptions be constructed and 
maintained by Government in the general interests of the public. Individual 
owners, who* would usually be natives of India, are seldom able to provide 
the capital or skilled direction required, aud there are many reasons why it is 
unadvisable to entrust the devdopment of large irrigation schemes to the agency 
of public companies. In support of this proposition, it is, sufficient 
to observe, that in the only instances in which canals have been made by 
companies, they have proved conspicuous fcilures, and it has been found 
necessary for Government to acquire the concerns. Li India, the canal revenue 
and the land revenue are so closely connected as to make it essential for the 
administration of both to be in the Imnds of one authority. Eor a company 
to manage -with any chance of success a large irrigation scheme, it would 
be requisite that it should be made proprietor of the land commanded. But there 
is no case in which Government womd be justified in conferring such a status 
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on a companyi cscopt perhaps wliere the tract to t)e brought under irrigation 
consisted entirely of crown waste. But the most remunerative projects for 
iringation of such traote liavc already been taken up by Government and are 
being administered with great success. The remaining projects of this kind 
are few, and they would requii’e for their development extensive colonization 
from congested tracts. There would bo an uncertain chance of their yielding 
such a return as would satisfy a body of private capitalists, and they are most 
likely to succeed if managed by the same agency and on the same lines as the 
existing systems. 

147. TanJes . — The tanks of India geneitilly consist of reservoirs or lakes made 
by throwing dams across valleys and streams.. In this category, however, are 
included jhilSi or natural depressions, which are scattered at intervals over the 
flat alluvial plains of the United Provinces. The areas irrigated from tanks, both 
State and private, arc distributed as follows 


Acres. 

Punjab ......... 30,000 

Madras ......... 5,010,000 

Bombay ......... 192,000 

United Provinces ........ 2,093,000 

Central Provinces ........ 594,000 

Upper Burma ........ 174,000 

Ajmer- Merwara ........ 36,000 


Total . 8,138,000 


148. Most of the tanlcs in Bombay, Upper Buima, and Ajmer-Merwara, 
belong to Government j as do those in Madras outside the zamindari tracts. In 
the United and Central Provinces they are, generally speaking, privately owned. 
In Bengal, also, there is a considerable privately owned area or tank and/M irri- 
gation of which at present there are no separate retm-ns. Excluding Bengal, the 
irrigation from private tanks may be taken roughly at about 5^ millions of acres 
as against about 3 millions irrigated from tanks belonging to Government. The 
irrigation is generally by flow from a tank proper. But in the Central Provinces 
considerable areas are supplied by percolation ; and in the United Provinces the 
inigation from Jhils is nearly always by lift. In a year of actual drought there 
is naturally a great decrease in the area irrigated from tanks. Thus in the United 
Provinces in 1896-97 the area fell to under a million acres, and in the Central 
Provinces in 1899-1900 to barely 176,000 acres. But when, as is more fre- 
quently the case, the rain, though Hi-distributed or insufidcient to mature the un- 
irrigated crops, is sufficient to.fiU the tanks, they are of the greatest value. Thus 
in 1896-97 in the Central Provinces, where the rainfall was noimal in amount 
although" it ceased so early as to ruin the unh’rigated crops, 648,000 acres 
received water from the tanks. Similarly in the United Provinces in 1899- 
1900, when the autumn rains were excessive at the beginning but scanty 
towards the end of the season, the tanks supplied water to 2,278,000 acres. 

149. " In years when the rainfall is both abimdant and tolerably well-distri- 
buted, ihere'are many tracts in which the tanks may be comparatively little dra^ 
upon. But throughout" the tracts where tanks exist, experience has shown 
tlmt, ■ even when the rainfall is considerable, there is hardly a single year 
in which the tank water has not been found useful. " Private tanks vary consi- 
derably in capacity, but. they are seldom so large as to place their con- 
struction and management beyond the resomces of a single proprietor. 
On the other hand, as has been found in Madras, and even in Bombay where 
tanks are far less "numerous, it is very difficult for a Government Department 
to "construct, maintain, and superintend, the management of a large nmnber of 
these small works scattered over a considerable area. The assistance of Gov- 
ernment can best be given by loans and ^nts to supply the funds required 
for construction, improvement, of extensive repair ; and by professional assiri;- 
ance in the selection of sites, in the supply of designs for the larger works 
and for such useful appurtenances as sluices, outlets, and escapes, which serve to 
increase the efficiency of irrigation, and prevent breaks-down and breaches 



when tho works are subjected to abnormal strain. The greatest scopeior.the 
extension oE private tank irrigation is to be found in tho southern and western 
portions of the Central Provinces, the southern and eastern portions of the 
United Provinces, such as tho Jhansi .and llirzapur districts, and in parts of the 
Shahabad, Bhagalpur, and Banktu’a districts, Chota Nagpur, and the -Sonthal 
Parganas of Bengal. It will, however, be a difficult task to induce the zaniin- 
dars to do much for themselves in . this matter ; and whcin, as is frequently the 
case, the existing tanks arc out of repair or ill-provided with subsidiary works, 
endeavours should, at the commencement at any rate, be concentrated upon the 
task of getting these defects remedied. The time for a step forward in the matter 
of extension will probably he the first severe drought, when, besides inducing 
the proprietors to do all that they can. Government will be able to give the aid 
of famine relief labour. ‘ , 

150, Other sonrees of lrrigaUon.-^’SAv&t& and streams, and channels leading 
from them, account for the bulk of the irrigation from ‘ other sources,* which is 
distributed as follows ; — 


Acree, 

Banjah . 1CO,000 

Bombay 140,000 

Sind 110,000 

lltadrfts . : ' . 28,000 

Bengal T ....... . 4,945,000 

United Provinces . . ... . 085,000 

Upper Bnrma 98,000 ■ ■ 

Central Provinces . . . . . . . 28,000 

Berar 2,000. ' 


Total . 6,186,000 


The figure for Bengal inOludes a largo area which is irrigated from raimfed 
or stream-fed tanks, in addition to a very large area irrigated from river 
chaimels. 'Jlie greatest development of this latter form of irrigation is found 
in the district of Gaya, where a system of small canals kno^^ as paim was 
made in the time of the Tikari Raj. Some of tho channels irrigate as many 
as two hundred villages. In the famine of 1896-97 temporary^ channels were 
opened out by the Bajah of Darhhan^ in the north-east of the district. Further 
west, too, in tho submontane tracts of the district of Ghazipur in the United 
Provinces, Messrs. Pepp6 and Holdsworth have constructed on their estates a 
network of irrigation ohannelt leading off from permanent dams. It fe probable 
that throughout the submontane tract at the foot of tho Himalayas irrigation is 
capable of considerable extension by means of these small works. For, although 
the rainfall is copious, it is so variable in its distribution that there are few years 
in which irrigation is not useful } and, by supplying it, the landowner gets fw 
better security for his rents, even if he does not obtain any enhancement of their 
nominal amonnt. We have cited separately (11, ' 364) the figures of this class of 
irrigation in the Central Provinces in order to draw attention to their smallnes. 
But-in these Provinces the ; scope which exists for irrigation from channels in 
years.like 1896-97, when ^erivera are full but the rain stops early, is shown 
by the expanrion of the irrigated area in that year from the average of 18,000 up 
to 52,000 acres. There can he no doubt that irrigation from these wurces 
might be largely extended in , these Provinces with advantage. In this class 
of work, there is special scope for professional expert aid in the alignmmt 
of channels, the choice of sites for their heads, the design of smtable head-work^ 
regulators, and the like. Some of the existing ohannels, especially in the distnOT . 
of Gaya in Bengal, are in extremely urgent .need of these improvements, . ■ In 
such cases it may he advisable, to bring considerable pressure to bear ^ upon the 
landlords to execute them, and in all cases it .will he worth while to give hberal 
assistance by tahavi or grants, accordieg. to circumstances. There are alM cases 
in which the construction of these channels will he a very useful form of famme ' 
relief work. 
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immediate puijoses of om inquiry, tlio main value of tko embankment ■ consists 
in tbe prevention of the escape of rain-water until the soil has been tborou^Uv 
saturated m the permanent storage of moisture, and in the consequent raisinV* 
the subsoil water level to tlie benefit of woll-iii-igation in the vicinity. In some 
cases, as in tfie Central Provinces, tlie size of these embankments might bo suffi- 
ment to justify their oce^ional construction by Government in ordinary years. 
But in the ^eatinajority of instances, the work bad best beleft to priv4 enter- 
prise, for which it IS peci^arly weE smted. A good deal of money has been ad- 
vanced for this purpose m the Bombay Presidency, both in ordinary yearn and 
m yearn of famine, ^hstantial sums lyere given also during the famines in the 
t-entral iro^nces. These embankments have also been made with considerable 
pccess as relief works tbe State of Gwalior, where we saw several satisfactorv 
^tances of land reclaimed, or in-the process of being reclaimed, by their means; 
Relief fas also employed on them in Bundclkhand, in the Central Provinces, 
and m the Bundclkhand Stat^, They are likely to he useful in many tracts of 
black soil where direct UTigation would not be suitable. In tbe various Provincial 
Chapters we have recommended that strong encouragement should be given in 
'^^^^ary years to the construction of these works, by liberal talcavi advances; 
and by free grants in tracts exposed to famine ; and that' in districts where their 
construction is likely to ho of use, famine labour should he extensively employed 
on them. . 


Section IX.— WELLS. 

16d'. Numbers of wells and areas irrigated. — The great importance of 
wells as sonreos of irrigation may he gathered from the fact that they supply 
water to more than one-fourtb^ of the total irrigated area, and to nearly one^ 
half of the total area irrigated by private works; and their' immense' 
value in years of drougbft, from the fact that in the fftminn year 
of 1896-97, the area under 'well-irrigation rose at once by neatly two 
and a^ Imlf million acres, while that xmder tanks fell by nearly one and a 
half million. And again in 1899-i900, notuitbstanding that in many pa^ the 
well supply had begun to fail owiu^to the snccossionof diy years, we|L^^'’r 
tion rose by more than a million acr^s, while irrigation from tanks 
Some of the most interesting statistic^-'facts rehting to well-irri/v 
summarised in the following table : — Jatna wta 


1 

Frorince. | 

i 

InuMBGB of wells OSBD foe lEBlOAriON. 

i Gboss abba ibbioatbd 

1 IS A KOBUAL TEAS. 

T— 

Peroentage 
of gross 
cropped 
area under 
■well-irti* 
gation. 

Permanent. 

1 XomporaTy. 

' Total. ' 

1 

\ Total. 

f 

Average 
per wdl* 


No. 

No. 

No. 

* Acres, i 

Acres. . 


Panjab . 




'3,760,000 

10-7 

to 

United Provinces 




5,781,000 

4*3 

14 

Madias . 


! 

686,880 i 

8,000,000t 

3-8 

5 . 

Bombay . 

254f,000 

1 

• 1 


650,000 

8-6 

8? 

Central Provinces - . 

i 

14,000 



77,000 

■ , i-4 

. 1 . 


165. TP^ells in Northern India. — above figures relating to tbe distribu- 
tipn of well-iia’igation are exceedingly striking. Out of a total of 13 million 
acres irrigated from wells in ■ British territory, no less than 9§- millions are 
found in the two Northern Provinces. In the Central Provinces there is next 
to no well-irrigation. ' South .of this there are. some 2f million acres,, of winch 
roughly tbrec-fourtbs are in Madras and one-fourth in Bombay^ This distri- 


* Ibclnde, 170,000 lialf masonry wells. | f inclndeg tlio area irngated from tanks assisted k; wells. - 
jlVb/g. — Sei;araie figures for permanent and temporary welb are not available for Bombay, and no informa- 
tion as to tbe number of wells is available for Bengal. • The figures for'Mndtas iucludo both ragalmri tracts and 
inam villages, bat do not incinde zamindari areas for wbich no ibformatiou is available. ’ 
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biition of well-irrigation is, of course, far from accidental. Tlie most favourable 
conditions are foundintbe alluvial plains of Northern India, the subsoil of which 
contains an inexhaustible supply of water. Here, throughout a broad zone of 
the plains, water is usually to be found dose to the surface, and a well can be 
sunk through soft and pervious strata until it reaches a bed of firm clay which 
forms an excellent foundation. By penetrating this bed, which is generally of 
slight thickness, hy a boring of a few inches in diameter, a porous substratum 
is reached, the water from which rises into the .main cylinder of the well, and 
gives a supply sufficient to irrigate very considerable areas. In the Prmjab, 
where the great bulk of irrigation is carried on from permanent wells, the area 
irrigated by each well averages as much as 11 acres, while in some of the 
districts double that , area is watered from a single well. There are indivi- 
dual wdls which water as much as 50 acres. In the United Provinces also 
large areas are watered from permanent weUs. ' But in addition there are 
many thousands of temporary weUs. The numhers of such wells in use in 
these Provinces, and the areas irrigated by them, fiuctuate largely with the 
character of the seasons — ^rising in dry and falling in wet years. In the 
famine year of 1896-97 the cultivators are reckoned to have dug 560,000 
, of these weUs. In 1899-1900 the ntunber of temporary wells was 1,092,000. 
In the next year it sank to about 834,000, and in one wet year it did 
not exceed 628,000. The area irrigated by them is small, not more on the 
average than 2 acres at the outside, but they cost little or nothing. In these 
Provinces also frequent use is made of what is known as the half-masonry well, 
which consists generally of a cylinder of sun-dried bricks uncompacted by 
cement of any Mnd. The cost of these weUs is frequently trifling, but soine of 
them last for years. 

loQ. Wells in Peninstilar India.— BoTith ot a line which may betaken 
as that of the Jumna river produced through Allahabad to the east 
and Agra to the west, there are few places where at all comparably 
favom’able conditions for well-irrigation prevail ; although to a certain extent 
they are found in the low-lying belt of aUnvial soils on the west coast of Gujerat, 
and the east coast of ITadms. But this has not prevented the digging of a 
large number of wells, to the construction of which an immense stimulus was 
given in the years of famine and drought. Thus in Bombay, where there are 
comparatively few temporary wells, the permanent wells approach in number 
those of the Punjab ; and in Hadras, where all the wells are said to be perma- 
nent, there are more webs of this class than in the United Provinces, and twice 
as many as in the Punjab. But the liest wells of Madras and of the Bombay 
Deccan are generally sunk in hard ground with a foundation of rock, or 
in the rock itself. In the extensive black soil tracts, irrigation from wells 
hardly pays except for very high class crops, and then only when the 
soil is not deep and overlies a permeable stratum of lighter soil. Often 
in the black soil the subsoil water lies at a great depffi. On the coast, 
too, the water-supply is apt to be treacherous both as to quantity and quality. 
In the Central Provinces wells of all kinds are few in number, and permanent 
wells exceedingly few. 

157. Comparative efficiency oftcells in Northern and JPeninsvlar India . — 
It win not have escaped notice that it takes four Madras or Bombay weUs 
to frrigate the same area as one wdl in the Punjab. But this does not 
give a correct idea as to the relative efficiency of the wells. In the latter pro- 
vince the wdls irrigate extensive areas of cereal crops without any very special 
or high cultivation. With the cold winter climate of Northern India, and the 
rich alluvial soils, highly retentive of moisture, very few waterings are required 
to bring the crop to maturity. Considerable reliance also is placed on the 
winter rains, which seldom or never wholly fail. In the Peninsula the condi- 
tions are very diflferent. Throughout the year the climate is warm and the sun 
powerful. Prequent waterings are necessary to mature the crop, and it rarelv 
pays to irrigate from wells without the expectation of a very heavy outturn of 
cereals, or of some mecially valuable crop such as sugarcane or garden produce. 
Highly intensive cultivation and heavy manuring are required. In Madras, it is 
true, a number of small' wells are made mostly for the purpose of supplementfng 
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!2H|atiCT ir.52i tsife, the snpplr ^Inch is piecarlOTs, and iiisse ~ells are 
1^51 to isstnT5 the -rrister riee aad for^the Tesxm^ of seeo&gs of the later rarie-" 
ties. BuA these —ells — hich are xsei for high cidiiTalicai fregpentiv proince hr 
T^eaiei ^oppiag a muGh l^ger area than -rrcrald heimerrei from the hgures 
of area irngatei Ihs Tahie too of the proiaoe ohiainei roxist he at least as 
as. snd in imnr insianoes greater thaiL that ohtaiaei from the laro-e areas 
irngatei hj the 'rrells in ygrthgia Tridia ^ 


loS. Cenfml Trovimes.—ln the Central Pro-nnees^ as the 

hgar=s ^ 0 -. the total area inigatei hr —ells is inagniScant and the total 
nmnbsr of pensan.^ iprells is little more than nominal in TehUon to the 
cnlirmted area. It is to he feared that phjmcal eemditiens are somenhat 
unfevomahle for — eH-dmging in thse ProTineas. Hie astern jice districts 
resemble to some e^ent'^en^ in the rice tmefe of -rrMch orellsare exceedinaly 
rare. la. the x^t oi the Central PrerrinDes condiSons — onid seem more closelv 
to rssemhie ih^se of Bombay, "ohere more tlmn four timffi as large a proportion 
of the net cropped ar^ is irrigated- The n^lect of vreh-irrigation in-aie Central 
Prorincs is prohahly nthStm&ible to the sp^riiy and hacWmd character of the 
popnlaiion in many parts ; the anfailmg ahandance, until recent yrais, of the 
ramlaS : and the existence, until rKsently, of large areas of good hut tmcnhiTated 
land, to the reclamation of uMch the energjK of the people hare hem direct^ 
rather than to the intenare cnltrration of the more TsOnahle soils. 


. 159. Ben-gal . — liTth regard to Bengal, although the statistical informa- 
tion is partial and meagre, Tre hare hear ahle to asesrtam that, except 
in the of Bihar, there is little or no uell irrigation- Eastern 

Bengal is a uast ^eet of unfailing rice crops, and de^i® the teemiDg pqpnla- 
iions’there is no need for intensiTe cultiTalion or for iirigaiicni of any Idni. In 
the rice districts of Bihar the crors are snhject to failure, occaaonaD^ 
extremely uide-spraad and ssrere. Wells, nererthsl^ are little appreciatei 
They -sronld prohahly he of small use for the sasingof the rice crop, -which 
requires far more Trat-er than th^ could give ; aid in orSnary yrais the rainfall 
is so ample, and the moisture refeiined m^e 503*50 abundant, that large areas 
of sugarcane can he grown without the aid of artificial irrigatioD. In many 
placK also, owing to the loose and sandy character, of the soO, the construction 
of wells is diScidt and expenave. 


160. Bitereiiff cf local con-diiiom. — As will hare been parSally gathered 
from what has been stated ahore, the extent of weH-iirigation raries iStle less 
within the limits of each prerrmee from district to ^cListrict, or eren from 
one 3 »Tt of a district to another, than between one prorince . and another. 
Ih-ns in the south-eastern disiriefe oi the Punjab, the subsoil water li^ at 
great depth hdow the surface ; weBs accordingly are few in\ number, and the 
arec^ irrigable from them arecompaiaiiTely small- In mch districts as luBun- 
dur and Sialkot, on the other hand, there is a psrmanentf well to ereiv 20 or 30 
acres of net cropped area, each well arrigatiug atleastSacr^ Similarly in 
parts of the Bundelkhaud districts of the Ijmtei Provinces, where the snhanl is 
rochy or hlacli cotton soil prevails- wells are few and the wafer difficult to ge 
whereas in some of the Oudh districts. 30 to -id uer cent, oi thsnfr cropped ar 



r.on-existeni in the great blach soil plains, whether inland or on the coast'. 


IGl. Model of comlrticiion . — Wells differ of course -sridelyin their mode 
of constTuctio-a. In the alluviil suls of orthem Jndm and the coast line, a 
permanent well consists of a hrick work tylinder, resting on a wtwden kerb 
which is sunk into the shbsoil hr excaTatmg from helow, and hr utfiiring the ex- 
caT.at.3d material to add weight to the well and assist it in s in ki ng . A tem- 
porary -well i' a mere hole lined -with wat-tle or wood work. In Pe ninsul ar 
Trnia* where, as in Bundelkhaud and the Deccan, the rock is often near the 
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surlace, tlic well is a roxmd or sqixare excavatioiij 20 to 100. feet or even more 
in vidtli. The excavated rock is utilized to line the sides of the w^U. In some 
cases all four sides are lined ; in others only so much as is required as a staging' 
for the lifting gear. "With ordinary attention a well of this class will last for an 
indefinite period, while even the best built well in an alluvial soil will fall in 
in process of time. • . 

162. Cost of construction and 7co?‘i:iw^.~-The expense of construction varies, 
with the conditions of soil, subsoil, and water-level. Temporary wells in adhesive 
alluvial soils, where they are little more than holes in the ground, can be made for 
a few rupees and form an ordinary incident in the expense of cultivation, being 
often renewed annually. Where the soil through which the shaft of the well has 
to be sunk is loose, or where hard rook is encountered, or the water lies deep, heavy 
expenditm’e may be required. In such conditions, only permanent wells wid pay ; 
and they only when there is a certainty of an abimdant supply of water suffi- 
cient for the irrigation of a considerable area, or for the maturing of abnormally 
heavy or valuable crops on small areas. The cost of such wells runs into hundred 
or even thousands of rupees. It is hazardous to give any sum as the average cost 
of a well, the variations are so great. But the following figures may be taken 
as a rough indication of the cost of construction, in some of the principal 
provinces, of a permanent well capable of irrigating the average area 
with water at the average depth : Gujerat, Es. 500 to Es. 700 ; Punjab 
and United Provinces, Es. 300; Central Provinces, Deccan, and oiher 
districts with rocky subsoil, Es. 300 to Es. 400. It would be fairly safe to say 
that the capital cost of a permanent well in Northern India would be 
seldom more than Es. 40 per acre irrigated. In Southern and Central India 
it would seldom average less than Es. 100 per acre ; except in the tracts 
where the semi-permanent weE can be used, when the cost would run between 
Es. 60 and Es. 80 per acre. 

163. The expenses of labom*, cattle, and plant, requwed for working a well 
also vary greatly. A large well may require fom* or even six teams of bullocks, 
with two, and sometimes four, animals to a team. For animal power, employment 
is made of the Persian wheel or the weU known water-bag. On many of the 
large temporary wells, and generally on aU the semi-temporary, animal power is 
employed. But there are numerous small wells in Upper India, Bihar, and 
Madras, from which the water is raised in pots or small bags by manual labour 
working with a wheel or a weighted lever. WeUs of this kind are frequently 
worked in groups, aE supplying the same water-course. 

164. The quantity of work which can be done on a weE varies immensely 
with the season, the area to be irrigated, and the character of the crop. 
It is almost impossible, therefore, to arrive at any satisfactory estimate of 
the cost of irrigation from a weE, for such purposes for instance as comparison 
with the cost of irrigation from a canal. But there can, of course, be no 
manner of doubt that weE-irrigation is by far the more expensive' process 
of the two, except perhaps when water lies so close to the surface that irri- 
gation can be done by means of the lever. To arrive at even a tolerable estimate, 
tiie most elaborate and careful experiment is required. The only set of such 
experiments with which we are acquainted are those of Captain OEbborn pub- 
lished in his report on weE-irrigation in the United Provinces. Here, the hri- 
gation of a crop of wheat, with the mean water level at 30 feet, is shown at Es. 7 
per acre ; and this is doubtless the lowest figure at which the charge can be fairly 
estimated.' In Southern India the heavy waterings reqrured must largely in- 
crease the charge. Thus the irrigation of a crop of barley" in the sandy soEs of 
the Ahmedabad district is estimated to costBs. 22-8 per acre, and that of garden 
crops in the neighbourhood of Surat ranges from Es. 30 to Es. 60 per acre. 
{MoUison’s Indian Agriculture, Vol. III.) 

165. liahility to fail in drought. — ^Figures have been given above in iEus- 
tration of the value of wells in time of famine, owing to the lai^e extensions of 
irrigation which are made by their means. These extensions are due partly 
to an increase in thei number of permanent weEs, but chi^y to greater activity 
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in the working o£ existing wells, and to a largo increase in tlio numlier oE tem- 
porary wells. In the great alluvial tracts of rforthern India the subsoU water- 
supply appears to he practically inexhaustible, although the level rises and falls 
perceptibly in years o£ heavy and light rainfall. Elsewhere, the supply is 
generally ample in the first year of drought, hut the effect of a long series of dry 
years is to diminish steadily tlio area that can he served hy each well. The 
diminution, however, is not wholly attributable to exhaustion o£ the supply, 
hut to the dryness of soil and atmosphere which necessitates more abundant 
watering to mature the crops, and to the harder work imposed on the cattle 
as the lift increases, and the difficulty of maintaining them in good condition 
oiving to the dearth or scarcity of fodder. 

166. Scoiie and measures for extendiiuj toell-irrigation . — It has hecn shown 
that well-irrigation varies in extent to an extraordinaiy degree in the different pro- 
vinces, and that the variation is principally .due to immutable differences of phy- 
sical conditions. It is, however, certain tliat there is no single province in which 
this form of irrigation might not he very largely extended uith advantage. Even 
rathe Punjab and United Prorinces, in which the largest areas are irrigated, there 
are tracts very poorly equipped in relation to their capacities. In some districts 
abundantly equipped, wells arc so essential to successful cultivation, and to the 
maintenance of a dense population, that endeavours to multiply them should be 
made and sustained until the very maximum numbers have been reached which 
can he profitably employed. Tliere arc also tracts in which water lies so close to 
the surface that canal-irrigation may he not only unnccessarj', but actually harm- 
ful ; hut in which, nevertheless, irrigation of some hind is urgently required in 
order to get fuU production from the soil in ordinary years, and to save the crops 
in times of drought. For such tracts wells arc a necessity. In other tracts 
which depend on inundation canals or tanks of uncertain supply, wells are of 
immense service in supplementing deficiencies in supply. In all such places the 
construction of wells should he liberally encouraged. In the two Northern 
Provinces above mentioned, it may he said broadly that only in special tracts, 
where weUs are required to give protection in famine, would it he justifiable 
for purposes of such encouragement to incur any great fiUancial sacrifice. 
Elsewhere, the people may he trusted to increase wells as rapidly as will pay 
them, without any stimulus beyond the provision of capital on more favourable 
terms than they can obtain in the open market. 

167. In Central and Southern India wells are relatively few, and the areas 
which can be protected by each well are small. The need for them also is 
urgent, not only for the increase of production and the support of a dense popula- 
tion, hut because they supply the only efficient means of protection against 
severe and frequently recurring drought in vast tracts, into which, e'xcept at 
prohibitive expense, it is physically impossible to take canals, or if taken, to 
assure them a supply of water when it is most needed. 

168. Thus within two hundred miles of the Western Ghats the provisioniri 
the Bombay Deccan of assm'ed irrigation by canal will, according to our estimate, 
require a capital expenditure of not less than Es. 200 per acre, out of which the 
revenue realized will pay interest only on Ks. 50 in addition to working expenses. 
The net cost to the State will therefore be at least Ks. 150 per acre. In these 
tracts the people can build wells for themselves for about Ks. 100 per acre. 
Even, therefore, if the State supplied the whole of the capital required for wells, 
the finaTinial loss, provided the weUs are efficient, would be considerably less 
tlian that which would be entailed by the provision of canal-irrigation. For this 
reason it is perhaps even of greater importance in these tracts, than in Northern 
India, to avoid taking canals into places which can be equally well served by 
wells. Here also the State is justified in giving far greater stimulus to well-ir- 
rigation, and in making considerable financial sacrifices for the purpose. Not 
that caution can be dispensed with. The annual rate of increase in the number 
of wells,- although capable . of great acceleration, must be gradual. In these 
parts of India, cultivators cannot afford to irrigate -in ordinary years unless they 
obtain large and valuable crops to recoup the heary expenditure and labour 
required for high cultivation. Care will have to be taken that money is not - 
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thrown owny on tin? const ruction of wells hy jicrsons wlio arc dcstiinle oE the 
cnenry and nsourcc vc(|nir('d to Avork them. J3nt boldness is required no less 
than' caution. The cultivator will have to face risks as avcH as GoA'cmment, 
and (lovi’rninenl should not In^itato to take its full share. 

1(111. AVc have now to consider what special ste])s (lovcrnmont should take 
(o faeilita'e* the exlc.usion of well-irrigntiou. And lii-st avc propose to discuss 
hrii'tly the suir;:e‘^tion which has been made from time to lime that wells should 
he made by tloverntnent. like any other irriiailion work, and a revenue levied 
as a return oti the expenditure incurred, 'i’iie ])iopos;il at first sight appeare 
plausible, wheu considered with reference to traets mentioned above, in which 
irripilion from wells i'utails smaller capital cost than irrigation from canals. 
It has a!s<i been adnjiled, since the recent famine, on a small .scale in many of 
the Nalivt' Sl.Mtes, such as Itaroda and Gwalior. IVo arc neverthehiss clearly 
of opinion that it must he rejectivl as unsound. Tlii're is scarcely a witness 
who docs not .npree that the cultivator is nhln to make avcILs for himself 
mneh more che.'iply, .and quite as ctTccltnlly for his purposes as Government 
e;vn mnko them for him. If now wells arc to be made in large numbers, 
they will he dispeiM'd over I'lnre tracts of country. J'or, as already observed, 
wclVconstruction must he gradual, and ojuu-alions c.annot, therefore, he 
eoneentrated on any singh; tract- and there cornjrleted before pushing on 
to the rrext. The diUlcully of sujreriufonding the conslrnction and maintenance 
of a mimlicr «if small works. sea(ter»*d over extensive areas, is obvious. Some 
exj'C.rience ha-* already been gained of this ditlicnlty in the ease of tanks in 
rat/nttcari di‘>triet.s, where they belong to Government, and their maintenance 
and repair by Governnuoit agency is found extremely difiTiculf. Per contra, 
if wells are 'made for himself by the culliv.ator and belong to him, he will he 
intcrc-ted in their ollieiency and maintain them ns long as they pay him. 
Insupjnirt of the view that Government should not make wells, may he urged 
the fact that few <;ven of the most enlightened landowners construct tiicmin the 
lands of their pennam*nt or occupancy tenants, hut prefer that the tenants 
should make the wells, and to give them assislnncc in materials if not in money, 
besides po.esjhly making things easy in matter of rent. In their own lands, the 
znmimUtrf, large and small, eonstrnct. wells for themselves, just as the occu- 
]>iers do in royaftrari jm)vineis. And there can he no doubt that the cul- 
tivators, Avlieiber t«'nanls or pe.a'.ant occupiers, infinitely prefer to make Avclls for 
thentH’lves if given the necessary capital and facilities. 

370. There is, however, one rare case in wliieh it may he occasionally useful 
for Government to constniet irrigation wells, namely, in places where, iiotAvith- 
standing that there is a ])rohahle .^copo for Avcll-irrigtition, the people out of 
aisilhy or ignoninee neglect it. As an e.xnmplc of this attitude on the part of 
the j)eople, wo may instance jiarls of Clihattisgjwh, Avhere the people liaA'c such 
a strong antipathy again*;! wells that they even refuse to use them for drinking 
purposes, when they have been provided for them and no other decent Avatcr is 
to he had. In such cjises it may he worth while for Government to build a few 
Avclls in order to demonslnitc their A'uhic to the people. But as soon as any well 
thus built has ])roved a .‘Jiieccss, the laud, with the well umler it, should be handed 
over to an enterprising cultivator Avilh the object of getting him to set an 
exnmjdc to his neigldjonrs. Uven, however, in these cases, it AA'ould generally 
he prefcnihle to gel the avoIIs built by cultiA'ators, aa’Iio might be imported, as 
the Kdcliliis Avcrc iiniJortcd from Ciuvnporc to Nagpur, and helped AAdth adAonocs 
of money and grants of land. 

171. It must not he inferred from these remarks that avo object to the 
construction of avcIIs by Govcnimcnl. agency in lYards’ estates, or in estates 
managed and oAvned by Govcrinncnt in za 7 niii(tan provinces. In these cases 
Govcrjtmejit is fully juslilled in setting, and indeed is under a special obligation 
to set, an example by executing all such improA’’omcn(s as a good and prudent 
landlord Avould undcrlukc. B\it even in its oavu estates or in the estates managed 
by it. Government Avill often he better advised to get the tenants to make the 
AA'clls, by giving tvpproiu’iate help in the way of money, material, and professional 
assistance. 
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172. The chief way in which Government can assist in extending well- 
irrigation is by liberal iaicavi advances, and free grants in special localities. 
This part of the subject is so important with respect to all classes of privafe 
improvement tliat we have devoted a special chapter to it. Wo here add only 
a few suggestions and observations specially applicable to wells. 

173. JUbIcs to he shared by Government.— Wo have said that Government 
must be prejiared to share some of the risks of weU-construction with the 
cultivator. One of the chief of these is the failure to find water. We think 
that in cases where the cultivator, after ialdng all due precautions, without any 
fault of his own fails to find water, he should be ' allowed a partial remissibn of 
the money which may have been advanced to him. We cannot recommend 
remission of the whole sum advanced, since this would be likely to encourage 
mere gambling in weU-sinldng. By the preliminary borings and rabsoil water- 
surveys recommended below, the risk of feiilurc would be greatly diminished, and 
as soon as sufficient facilities had been provided in any neighbourhood, the 
making of a preliminary hdring should, wherever uncertainties exist, be made 
a condition precedent to the disbursement of the advance or money-grant. Ad- 
vances should, of course, bo given in insialments, the second being made payable 
after completion of the work expected to be done out of the first, and so on. 

174i. Another risk to be shared by Government is connected with the life of 
the well, which in many tracts is a variable quantity,, although in some, wells 
even when roughly constructed last for indefimte periods. We propose, in the 
next chapter, a method which will allow the cultivator, for repayment by equal 
instalments, a period equal to that which is calculated to be the average life of 
wells in the tract, and the remission of the balance which may be due, if the 
well should fall in, or become useless from circumstances beyond his control, 
before the expiry of the period. 

175. Trial borings and subsoil waler-survey . — In many places, notwithstand- 

ing the aptitude and experience of the people, uncertainty exists as to the suit- 
ability of sites for wells, and as to the po^ibility of tapping a permanent source 
of supply which would not bo dependent on mere local percolation. To obmte 
the failures to find water which are not infrequent especially when, as in a 
famine year, wells are made in a hurry, detailed and systematic surveys should 
be made of the subsoil water. Over the greater part of the allu'wal tract of 
Northern Ini^ the people have a very good local knowledge of the natoe 
of the substrata and of the subsoil water-supply ; all that ^ seems to be required 
in this traet is to render assistance, where necessary, in making trial borings 
by providing boring tools and expert workers at a small cliarge ; and to have 
mapped out, from local inquiries, all tracts in which the construction of 
temporary W’ells can be usefully pushed at an early stage of a famine. In 
Peninsular India also there are few provinces in whieh it would not be useful 
to provide tools at the head-quarters of most divisions and of some districts and 
even sub-divisions as well. > 

176. Endeavours should be made to discover some simple and inexpensive 
method of boring. With this purpose we have recommended the Government of 
India to allow experiments to be made with the Kazusa system of boring, which 
is said to have been found exceedingly cheap and eflGLcient in Japan in tapping 
artesian supplies. We have, as we shall show, little expectation of reaching arte- 
sian supplies. But there are localities such as the south-eastern distiicts of the 
Punjab, the South-Jumna districts of the United Provinces, parts of Gujerat, 
and the trap areas of the Central Provinces and the Bocoan, where special 
experiments in boring may be made with advantage, in order to ascertain 
whether any deep source of supply can- be tapped for irrigation purposes. 
Successes obtained by boring in rock with jumper bars in the Sholapm* district 
of the Deccan, and by Mr. Tata with his deep borings at Navsari in Gujerat, 
indicate that from below or •witlm the rocky substrata iii the Deccan, and 
from porous strata underlying the superficial clays and . non-permeablo soils 
elsewhere, water may bo obtained at sufiicient pressure to rise through a bore 
of sma ll diameter high enough to give abundant supplies to wells of moderate 
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deptli. The discovory of a method of cheap boring to such sources might result 
in a large increase of the available supply for weUs in .tracts where the finding of 
water has been dcspah’ed of up to the present. In these localities careful record 
should ho kept of the results of all borings, and of observations of existing weds. 
The site of each well or boring should be marked on a plan of the. country ; and 
the normal level of the subsoil water at each site, the quality of the water, the nature 
of the strata, the depth ofi the boring, and its effect on the level of the water 
witliin it, and on the quality and quantity of the supply, should be systematically 
recorded. . . 


Section III.— MISCELLANEOUS. 

177. Neoessity of mimtte regard to local conditiom . — In our Provincial 

Chapters we have indicated the localities in which financial concessions may 
most appropriately he given for the construction and improvement of private 
irrigation works. We desire to say here that in stimulating improvements 
of aU kinds, and most of all in pushing well-construction, minute regard 
must be had to local circumstances. The conditions not merely of districts 
hut of sub-divisions, CToups of Tillages, and individual villages, must be 
ascertained and stuped beforehand. .For these purposes the Circle Books, 
which are compiled in every province, should be freely utilized. The irriga- 
tional capacities and requirements, the kind of improvement best suited to 
the locality, the degree of willingness shown by the people to execute 
improvements either with or without Government aid, the extent of their 
resources in capital, credit, manm’e, and labom*, should be particularly in- 
quired into, and noted in the books by the district officials when on tour. 
The facts should be collated, and a programme or plan of campaign' should be 
gradually worked out for each circle in each district. A good example of the 
way in which the requirements of particular areas should be worked out is 
given in the reports compiled under the orders of Sir A. P. MacDonneU for the 
districts of the ‘ Drought Tract ’ in the United Provinces. For each circle (or 
pargana as it is called) the principal local conditions, such as the kind of 
irrigation which should be given, whether by canals, tanks, wells, or field- 
embankments, and the percen^e of the area which wiU be protected if the 
proposals are carried out, have been specially noted, and index maps have been 
prepared, showing at a glance the character and scope of the proposed operations. 
We should like to see similar reports and maps prepared for every district 
and circle. In certain tracts which ui^ently requfre prompt treatment, special 
inquiries should be made by specially appointed officers ; and, whenever any 
tract comes under detailed examination for purposes of revenue settlement, 
opportunity should be taken to bring the information up to date. In particular, 
for the elusion of Well-nrigation, accurate information should be collected 
•regarding the character of the substrata, the level of the subsoil water, and 
the natm’e of the supply. ' 

178. Exemption of improvements from taxation . — ^Besides the positive 
help and encouragement which the State has given in the making of private im- 
provements, there is stimulus of a negative character to which great importance 
has been and must always be attached. We allude to the exemption of improve- 
ments from taxation. In this respect there is an important difference of 
practice in the various provinces. . In Bombay and Madras the exemption 
allowed is perpetual, whereas in Northern India it is limited to the period calcu- 
lated. as sufficient to enable the executor of the improvement to recoup kirngplf 
for his outlay. In the United Provinces exemption is guaranteed imtil the ex- 
piry of the settlement next succeeding that during the cmTency of which the im- 
provement was carried out. .The term of exemption may therefore vary from 30 
to 60. years. In the Central Provinces there is a similar rule, but as the settle- 
ment periods for many districts do not exceed 10 or 12 years, the .periods of 
.exemption will not exceed from 10 to 24 years. In the Punjab exemption from 
enhancement is guaranteed for a period of 20 years from the date of construction 
.of the weU, without reference to the dates of settlement. The question has been 
; seriously .raised whether, at any rate in the case of improvements for purposes 
of irrigation, and more particularly in the case of ‘wells, the exemption should 
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not be made perpetual tbrongbont India. 'We regard it as outside onr prorince 
to dis'cnss tbe qnestion ndietber the cnltiTator bas anv right to perpetual 
exemption, or niiether the bestowal of it where it has been granted was 
necessary or wise. But we cannot pass over the q[uestion whether the grant of 
perpetual exemption is advisable as a stimulus to the future execution of private 
works of irrigation, and espedally of wells: or whether the temporary exemptions 
provide sufficient encouragement where they are allowed. 


179. We have examined the figures of progress in well-construction in the 
different provinces during the last decade, and sununarize them in the follow- 
ing table: — 


Province. 

] 

N CMBKB Xjr PBBIUKBKT WKLBS At 

1 

I Iscsnasi. 

Commencement 
of decade. 

End of decade. 

1 

i 

Knmter. 

Per cent. 

Madras ..... 

48S,S5S 

1 

626,280 

1 

193,428 

45 

Bombay 

1SS,S12* 

254,863* ' 

63,331 

83 

Paojab . . . . • 

219,940 

274,831 • j 

54,911 

25 

TJnited Provinces 

447,199 

499,404 

52,205 

12 


* Includes probably souse temporary rrells. 

Kow it is remartable that the increase in permanent weUs is by far the 
greatest in the Presidencies of Madras and Bombay where exemption is 
perpetual : and it is strongly claimed by all witnesses whom we have examined.in 
Madras that the great increase which has taken place there is mainly due to 
perpetuity of exemption. In Bombay, however, no such claim was made. On 
the contrary, although in that Presidency the exemption is given not merely 
by executive order as in Madras, but by exprKS provision of law, thme see^ 
to be a remarkable ignorance of its existence, or exact comprehension of its 
meaning. We are inclined to think that in this -case it can have hadKttle 
to do with the increaselin the number of weUs, which is sufficiently accountedfor 
bv the stimulus afforded by a succession of severe famines and droughts, the 
Ion*' periods of settlement, and, in the Deccan, the light assesment on well lands. 
In mdras, however, the case is undoubtedly different. The effect and existence 
of the exemption are very well understood, having been emphasized at the settle- 
ment of thirty years ago, by the actual reduction of assessment^ from wet to 
dry rates on well lands. Also in the decade under examination, in Maffius 
such famines as have occurred have been for less • serious than those which 
affected Bombay, the TTnited Provinces, and parts of the Pimjab; and the 
stimulus given bv drought, although no doubt considerable, must hare been 
much less than elsewhere. 2bi-oc»has been distributed with great liberality 
in Madras. But of the 193,000 additional wells made in the decade, only 
•18,000 were made with the aid of tal'avi. This, therefore, does not account for 
the • extraordinary increase. Part of it is attributable to improved enumeration. 
But this is a cause which probably operates in all provinces. It is of coipe 
impossible to be certain that a long temporary exemption would not have had 
eo^Y hmieficial effects. But, on the whole, we should find it difficult to escape 
•from ‘the conclusion that the perpetual exemption, thoroughly brought home to 
the people, has been a potent stimulus to the constmotion of wells. Whether 
the same concession is equally required dsewhere, is another question winch 
requires to be answered according to tbe drcumstances of tbe province or tract 
concerned. There are some places and drcumstances in which, as is clear from 
the evidence, it would he exceedingly difficult to make the benefit of the exemp- 
tion appreciated. 'Thus, in the Central Provinces, where the tenure is generally 
camwdari and the holdings are considerable, tbe effect of exemptions given in 
respect of particular plots has been so completely obscured by the enhancements 
-which have accrued on entire- holding that the people can hardly be induced 
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to believe in tbe reality of tlie exemptions, even when evidenced by the sanads 
wbicli they hold, and the assuranec of officers in whom they have confidence. 

ISO. Again, in most of. the Punjab and in large portions of the United Pro- 
vinces, the abundant water in the subsoil has always been regarded as an advan- 
tage for Avhich the State and the landowner are justly entitled to a return. In 
Gujerat, where the valuation of land for assessment purposes ’ is increased -for 
proxinuty of subsoil^ water, this advantage is charged for whether a well is made 
or not. In the Punjab the subsoil water is charged, for only when it is used, and 
after the user has been recouped for the cai)ital expense to which he has been 
put in obtaining it for use. This latter practice, like the charge of a royalty 
on minerals, is unobjeotionahle in principle, and in practical working has much 
to recommend it. The financial effect of it is such that, as shown by the 
Hon’blellr. Wilson and Colonel Grey, if the State were to make advances 
for wells, entu’ely without interest, they would pay as an investment owing to 
the increased revenue which the well-lands would bring in. As a mere matter 
of business therefore, in provinces where exemptions are only temporary, the 
State will be justified in advancing krgely for wells, just as it would in spending 
money on a productive canal. Whore exemptions are perpetual, the liberality 
in the matter of takavi and grants-in-aid musf be measured solely by the needs 
of the tract, and the saving which will accrue to the State in famine expenditure 
and loss of revenue consequent on famine ; by the considerations in short which 
justify the construction of protective as distinguished from productive irrigation 
works. Om* general conclusion is that in Madras the permanent exemption of 
improvements from taxation has justified itself as an effective encouragement 
to the construction of wells ; and that its trial for that pm'pose in other pro- 
vinces where exemption is at present only temporary, would be justified in 
tracts exposed to famine in which special encouragements are required. 
We also think that in Bombay special pains should be taken to give the widest 
publicity to the provisions of the law, and to the emphatic promises and declara- 
tions of Government, with the view of disabusing the people and subortoate 
officials of any misapprehensions which they may entertain on the subject. 
We would also suggest a consideration of the question, whether the rules appli- 
cable to the Central Provinces and to the Punjab might not be so far modified 
as to secure to improving landowners in those provinces a period of exemption 
from enhancement of revenue on account of their improvements which would 
not be less than that which is now given in the United Provinces. 

181. Exemption of tenants' improvements . — It seems doubtful whether, 
in most of the provinces, the permanrat tenants have received such full pro- 
tection against enhancement of rent, in respect of the increased value imparted 
to their land or its produce owing to improvements made by them, as the land- 
owners obtain from Government against enhancement of the land-revenue 
assessment on lands benefited by improvements which they have executed. 
In Madras there is no tenancy law over the large areas of the permanently- 
settled samindaris, in which the revenue of the landoAvner is of course exempt 
from assessment on any pretext whateoever. In Bengal and the United Provinces 
the law generally contains provisions exempting the tenant, expressly or by 
implication, from liability to phancement in respect of increased value 
due to his improvements. But in some cases the beneficial effect of this law is 
apparently nullified, or in danger of being nullified, owing to other provisions 
which enable the landowner _to^ claim at intervals enhancement up to the rate 
prevailing on land enjoymg similar advantages, or, in other words so far as per- 
tains to oiu* subject, similar facilities for irrigation. In the Pvuijab the cash 
paying tenant is protected by the remarkable provision that no enhancement 
gha.n be taken until he has been compensated for his improvement. The tenant, 
however, who pays rent in kind, is not protected. If we correctly imdeistandthe 
law in the CentiM Provinces, the tenant there is not liable to enhancranent 
during the cmi’ency of a settlement except on the ground of improvement exe- 
cuted by the landowner, or of an increase in the area of his (the tenant’s) holdino-. 
But at*a revision of settlement he is apparently liable, as in the United Provinces 
and Bengal, to enhancement up to the prevailing rate on land enjoying similar 
facilities for irrigation. In Bombay andthe^•flya^^ca^•^ districts of Madras, there 
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avo-iao occupnncy tenants, and theiv casoj therefore', liardly requires, considera- 
tion. But as regards the other . provinces mentioned, we. think that the 
Tenancy Law should ho examined and amended so far as may he necessary to 
•secure for the tenant a liberal period, of exemption from enliahcemeht of rent in 
respect of increased value due to any improvements which he may execute. 
The period need not, perhaps, he as long as that which the landowner is allowed 
hy Government in respect of the land-revenue assessments. But it should be 
amply sufficient to recoup the tenant for any reasonable outlay; incurred 
by him on his improvement. 



Chapter VI.-LOAM FOR IMPROVEMENTS. 

182. The tahaoi system . — Of all the . methods hy Trhich Gorernment is 
able to stimulate and. assist private irrigatiohal improvements, the most con- 
vehient and obvious is the system of State advances to the.cultivating and land- 
ou'ning classes, known as tahavL We propose, therefore, to consider briefly what 
use has been made of tliis system, and how far such use is capable of extension 
and the system capable of improvement. This system has existed in India from 
time immemorial, and is now regulated by special laws, namely, the Land 
Improvement Loans Act (XIX of 1883) and the Agrioultm-ists’ Loans Act (XII 
of ISSA) for the whole of India, and by rules under these Acts fmmed for each 
province by the Local Governments and sanctioned by the Government of India. 
Under the former Act money is advanced for specific purposes of land improvement, 
and under tiie latter for seed, cattle, and other miscellaneous agricultural purposes. 
But . the obieets of the two Acts are closely coimeoted, for it will often be the case 
that in order to make efficient use of his improvement the cultivator wiU find it 
necessary to provide himself with cattle and manure, weU-gearing and the Hk^ if 
not uith seed. 

183. The foUmring table shows the total amounts advanced in the yarious 
provinces imder the two Acts ditring the ten years ending 1900-01 : — 


Jinbunts of loons advanced ditring the ten years ending 1900-01 {in thousands of rtiyees). 
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184 It will be seen that in this period 625 lakhs of rupees have been 
advanced by Government, 848 lakhs as agricultural loans, and 277 lakhs 
for the specific purpose of land improvement. Of this latter sum 202 lakhs 
are returned as having been advanced for wells and irrigation, ineludiug in these 
categories tanks, wells, temporary dams, irrigation channels, and the like. 
The remaining 75 lakhs are returned as having been advanced for other pur- 
-poses, But out of this sum a considerable amount has actually been expended 
on irrigation. Thus 10 lakhs at least have been given in the Ptmjab for village 
.water-courses in the.Chenab and Jhelum colonies, and at le<Kt SO lakhs Imve 
been allotted in Bombay for field embankments and similar works. Out of the 
total advanced under the. Land Improvement Loans Act, therefore, at least 
242 lakhs or about six-sevenths may be taken as having been advanced for 
irrigation purposes, . lOut. of the amounts advanced under the • Agriculturists’ 
Past I. i S 
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Loans Act suhstantial sums have been given in Sind for canal cleamnce, and 
in all provinces for such objects as the provision of lifting gear forirelk and 
other purposes Closely connected -with irrigation. Of the large sums given out 
during the famines for cattle and seed, a very considerable proportion must have 
• been required for the woi^fng of ^ells or the cultivation ' of ! Idn^’. under ! both 
'WeUs and other sources of irrigation, which lands, but for the aid' afforded, could 
hot have been cultivated. . It -will be observed that considerably, more than half 
:of the total advances, were ^ven in years of severe drought^generally speaking 
the famine years 1896-97 and 1899-1801 when large concessions were made, on 
account of the impoverished condition of the cultivators, to stimulate the . con- 
struction of wells in the drought-stricken area?, and to provide* employment on 
other worhs of agricultural improvement, mostly.of direct or indirect irrigational 
.walue, for many of the labouring classes who would otherwise hive come on to 
.the State relim works. The amount of the loans in the famine years cannot 
therefore be taken as a criterion of the use which has been or can be made of 
the system in ordinary years. They indicate, however, what large sums can be 
disbursed when a keen demand has been excited by urgent necessity, and when 
the energies of a large staff of officers are concentrated upon meeting that 
demand. 

• 186. It will be instructive to analyze further the figures of advances for 
land improvement in ordinary years. The first noteworthy point is that out of 
the 142 lakbs advanced, Madras has given 66| and Bombay nearly 36, or between . 
them, 92| lakhs. The Punjab comes next with little more than 19 lakhs, while 
Bengal, the United Provinces, and Central Provinces, give only 16 lakhs between 
them. Berar and Ajmer-Merwara gave each twice as much as the Central 
Provinces. On the other hand, out of the 119 lakhs advanced as agricultural 
loans, no less than 78 were given in the Punjab, United Provinces, and Central 
'Provinces. 

-- 186. Now the diversity of -conditions in the various provinces is such that it 
would of course be unreasonable to expect an equally fu\l use of ^Q .tahavi 
system in every one of .them. But we are strongly of opinion that this diversity 
does not sufficiently account for the much greater freedom with which . the 
•advances are given for land improvement in the two Southern Presidencies, 
and for other agricultural purposes in the Punjab, United Provinces, and 
Central Provinces, than in other parts of India. We are far indeed from saying 
that even in Bombay and Madras the amounts advanced for land improve- 
ment have been as large as they might have been if the Governments 
and their officials on Uie one hand, and the people on the other,- had 
been fully alive to their opportunities. It Is worth noting that in Bombay 
during the normal years 1893-94, 1894-95, and 1896-96, out of 18 lakhs 
advanced, 12 were given in the three districts of Belgaum, Dbarwar, and Bijapur, 
of the Southern Division, where vigorous measures had been first started on the 
initiative of an individual officer who for a series of years admini^ered the 
collectorates of Dharwar and Belgaum. Similarly in the Madras- Presidency 
out of 30 lakiis advanced in the yearn 1891-92 and 1892-93, 16. were taken up in 
the .single district of Coimbatore. The years were deficient in rainfall, but 
Coimbatore was by no meaus.tha most severely affected district, and the large 
amount of idWavi taken was largely due to the exertions of the Collector of the 
time. It is not perhaps too much to say that the history of the fluctuations in 
the amounts of takavi taken up in any province, is the history of the interest 
taken in the matter by individual officers who were quick to apprehend the kind 
of improvements which the agriculture of their districts required, and the value 
of takavi advances as a stimulus to the execution of such improvements as were 
.most suitable to the locality and its needs. Thus the advances in theJBombay 
districts mentioned were spent oliiefly upon the levelling, terracing, and em- 
banking of fields, while in. the Coimbatore district of Madras they were spent 
chiefly on wells. And there' can be little doubt that, if all Collectors in 
Madras and Bombay had taken the: same interest in their takavi work as the 
heads of the districts mentioned, still larger sums would have been advanced 
•tbrougbout , the two Presidencies than have yet been given in ordinary years. 
But if this '.is the case in Southern India far more is it so in the Northern 



61 


Provinces Trh'ere so little tahavi has been gi'anted np to the present for IatiVi im- 
provement, except in famine years. In tins view we are supported by the local 
members who have been associated with our Commission. Thus Mr. Wilson 
thinks the Punjab Government might distribute ten lakhs per annum against the 
one lakh which it has hitherto given for wells. Mr. Craddock would have an 
expenditure of four lakhs in the Central Provinces as against a fourth of a 
lakh ; and Mr. Allen, of Bengal, without stating any specific sum, considers that 
the advances might be very largely increased in that province. 

187. Advances hy the Opitm ^Department. — A strong proof, if proof be re- 
quired, that much more can be done in ordinary times by means of State advances 
than many are inclined to suppose, is to be found in the operations of the Opium 
Department, which every year advances very large sums to cultivators of 
poppy, on condition that certain areas are put under that crop, and, in addition, 
a certain amount for wells, which, however, are used for other crops as well as for 
poppy. We do not surest that it would be possible for Collectors to advance on 
the same scale. But tt\e work of the Opium Department shows that there is no 
insuperable difficulty, or reluctance on the part of the cultivator, to prevent him 
from taking State advances from Government for agricultural purposes, when 
the advantages to be gained have been properly impressed upon him. 

188. Stimulating means required. — Although, then, there are defects in 
the tahaoi system to which we shall advert below, and improvements to be made, 
yet the first and perhaps the principal measm-e required is to quicken the interest 
of all classes of revenue officers in takavi work, to place liberal allotments at their 
disposal, and to inquire strictly into the causes of failure to spend up to them. 

189. Mate of interest, — We have inquired carefully into the extent to 
which the free use of takavi is hindered by defects in the law, rules, and adminis- 
tration. In the first place we have no hesitation in saying that ihe rate of interest 
chatgedis not in itself excessive. That rate is 6|- per cent, (one anna in the 
rupee) for cQl classes of improvements, except in Madras and Bombay where 
the charge now is only 6 per cent. These rates are so far below the market rate of 
interest that the people regard them as extremely liberal. Some witnesses have re- 
commended lower rates with a view of popularizing the system ; but no one has been 
found to assert that the existing rates were too high. The Opium Department, how- 
ever, make all tiieir advances, including those for wells, without interest. It would 
also appear, from calculations made by Mr. Wilson and Colonel Grey, that the 
Punjab Government, with interest at 6| per cent., gains substantially by the 
present system. The Imperial Government which advances money ‘for 'these 
loans to ^e Provincial Governments at 4 per cent, wlule itself able to borrow 
at little over 3^, also presumably gains appreciably. We think that these loans 
ought not to be made a som’ce of profit to the State, and that the interest on 
thftm should be reduced to a point sufficient merely to cover the risks taken. At 
present the amounts found to be irrecoverable are inappreciable ; and the charge 
for risk might, therefore, be correspondingly small whole the security remains as 
good as at present. We have made recommendations which may slightly increase 
the risk, but, even if they are accepted, we would suggest that the rate of interest 
may with advantage be reduced to 3 per cent, in all provinces. We think that 
such a reduction will be likely to strike the popular imagination as an act 
of great libersdity, and may increase the atkactiveness of fwA-aci loans infer 
greater proportion than might be anticipated from the small diminution which 
wordd result in the actual payments by each individual cultivator. 

190. The remarks in the preceding paragraph refer generally to takavi 
advances in all parts of the country. We have, however, also, carefully considered 
whether in precarious tracts where it is desired to give a special stimulus to 
irrigation, it would be desirable to reduce the general rate of interest or grant 
loans free of interest. On the whole we are of opinion that it would be preferable 
to TTinlrR free grants-in-aid, as proposed below, charging full interest on 

■ the remaining part of the sum required, which will be treated as an or^ary 
takavi advance. This plan has numeroxis advantages. The financial anange- 
mente will be sounder and simpler. The free grants will be chaigeable to some 
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-firiariiedd of expenditure, suoli:as * minor -works, a^dculturar.* It -wiD.be ea^ also' 
ito work; a system of free grants -with, conadcrable elasticity. . Thus tlie grants 
miglit- vary from nU,'hj tenths to,, say, h-re-tc'nths.; or by sixteenths, to eight 
aiinas in the rupee, of the totjfl sum required^ . ’ ; ■ 

191. jRigidily of collection . — There is ho cause of the alleged unpopularity 
nf the {dkmi system which has been more frequently testified to than the rigidity 
of the system of collection. It is pointed out that the money-lender. gives, time 
readily to the client with tolerable credit. Government rarely or never gives time. 
•There can he bardly any doubt that t^ does constitute' an objection in fhe'mind 
of the cultivator to become a debtor to Govermnent, provided that he can get the 
money on sufficiently easy terms elsewhere. It is not that ho has merely to pay 
the interest. This- would probably be no greater burden to him than an 
addition to his land revenue assessment, which he pays with remarkable 
punctuality. But he has also to pay an instolment of principal which, if his crops 
are poor, may bo a considerable burden. The 'Collector or head, of the district 
•has authority, under the rules in aU prb-rinoes, to suspend payment bn the occur- 
rence of failure of crops or other exception^ calamity, subject, however, to a 
report to higher authority. But this power of suspension is not .very frequently 
exercised, except in years of very general faUuro of crops ; and when it is, the result 
is merely to postpone payment of the instalment for a single season, -with the 
result tliatinthe ensiling year the cultivator has to pay double the usual amount. 
The increased payment must often be raised with difficulty, and it is piubablo 
that under the bircmnstances cultivators would seldom care to apply, for sus- 
pension of iakavi payments. We are of opinion that suspension .sho^d be given 
without hesitation whenever, from causes beyond the control of the borrower, 
his crops fail to such an extent a.c to render the payment of tiie year’s instalment 
cunduly burdensom'e to' him ; that whenever suspohsibns of revenue are 'giiinted 
they should carry udth them automatically ^pensions of the iaieavi instoirdent 
which may be duo the same year ; that the officer who has authority to grant 
the loan should also have authority to grant the suspensions ; and -that’ the sus*- 
pended instalment should not bo made payable in the ensuing year with the 
instalment of that year, but tliat the effect of suspension should' be to po%one 
•by one year the payment of all remaining inst^ments due on the loan: It seenw 
'also unnecessary for the head of the district to report each case of suspensioui 
•as it. occurs, to superior, authority. Greater leniency in the matter of recovei’y 
-cannot well be exorcised .by Government, •ndiich in these matters is unable to 
-place itself in the same position as a pri'vate creditor . 


192. Period of repayment . — There is, however, a measure, which would 
•undoubtedly go far to mitigate the hardship of rigid recovery, and that is tlie 
lengthening of the periods of repayment. In several places these periods have been 
criticized as too short. But opinion is not unanimous on the point, many wit- 
nesses considering that the people are porlectly satisfied with tho. periods allowed. 
It is remarkable what a reluctance fhere appears to be to work up to the full 
period of thirty-five years allowed by law. Except in Madras, -where the period 
for wells is fixed at thirty years, in no province may the Collector fix a period 
longer' than twenty years, while in Bengal his discretion is limited to ten, and in 
the Central Provinces and United Provinces to fifteen years. In the Punjab. the 
fixing of a period longer than twenty years actually requii’cs the sanction ; of the 
Government of India, which it is observed will only bo granted under, very 
special oircnm’stanccs, and the injunction is given that advances must bo. repaid 
in as short a period 'as is consistent u-ith the object for which .they are made. 
Tliis order indicates the spirit in which the law ’ and rules have been worked, 
and the olTcct has been that loans arc seldom granted, even for the .full period 
for ■wiiich the Collector has discretion. Short periods of repayment arc con- 
sidered to facilitate recovery, and arc alleged to be in the true financiaL interest 
of the hoiTowcr. But neither of these considoiutions is mentioned or alluded' 16 
in the law, wliicli j)rcscribe.s that, in considering the periods for loans, regard 
should ho had (a) to the durability of tbo works, and. (6) to' the expediency of. tiieir 
cost being paid by the generation of persons immetliatcly benefiting by tliem. 
[Section 0 '(3), Act XIX of 1883.] . In onr opinion the borrower may be left to 
. 3 udgc wliat lus own financial interests and those bf bis .successors arc .in this 
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junKcr, and it seems to us liavdly necessary for the Legislature to direct 
lliat allontiou should he given to consideration (J). Up to the present;, 
the periods sanctioned have gcncmlly been so short that it can rarely 
have been hiought into account at all; and if, in the future, longer periods 
arc allowed, it will lie many year's before the enthusiasm of the cultivating and 
land-owning classes for agricult ural improvement is raised to such a pitch as 
to pass^ the bounds of iiriulencc, and so endanger the prosperity of succeeding 
generations. On the contrary, we apprehend that, by the encouragement of 
such investment, posterity arc likely on the whole to reap substantial benefits. 
There is, also, no ap])arcni reason why, when desiring a loan for an agricultural 
improvement, the liorrower should be fettered by considerations which are 
never allowed to stand in the way of the far more extensive borrowings which 
arc made for pur]>oscs of unrcmuncrativc and extravagant expenditure. 
Generally speaking, then, the sole consideration in determining the period of repay- 
ment should be the durability, or what we may term the ‘life ’ of the work ; 
the full period so determined should be oflcrcd to the borrower; and no 
pressure whatever should be placed upon him with the object of inducing 
him to choose a shorter period. 

103. Now there arc some works, c.//., soundly constructed wells in various 
p.'irts of the country such as the Bombay Deccan, which, if properly maintained, 
will last, practically for ever. In such cases there would be no objection, 
acctiwling to the principles staled above, to tho acceptance of a pcrpelnal charge 
equivalent to the interest on the capital advanced, instead of an instalment 
sufllcicni to extinguish the debt within a term of years. This proposal 
deserves examination. In some Native States money is frequently advanced 
for well* construction in return for an additional assessment upon the land 
benefited. But m the Northern Provinces of British India, where the period 
of the exemption of impi'ovements from taxation is not peiipetual, this 
practice could not ho woi'ked at all ; and in Southern Incua ft might be 
looked on, though erroneously, as infringing the principle of such exemption. 
iMany good autlioritios doubt whether the rayat would like the perpetual 
ohai'gc. '1 Ins is a matter of opinion which cannot be settled until the feeling 
of the iicoplc has been tested. But we arc ourselves somewhat reluctant to 
suggest permanent indcbtelna'« as a possibility. There is an imdoubted 
stimulus to thrift, and advantage to the borrower, in arrangements enabling him 
to extinguish his debt within a reason.ihlc period ; and if tho period of reiiay- 
•meut be made long enough, the excess of the annual payments over the perpetual 
charge will not he large enough to deter people from borrowing. Thus, suppos* 
,ing the period wliich might he allowed for wells in the Bombay Deccan, where if 
properly made and maintained they arc virtually indestructible, to be fifty ycara, 
tlienat u per cent, interest a paynvmt of Ks. 5-8 would extinguish within that 
period a debt of Bs. 100, whereas the perpetual charge would be Ks. 5, 
or oifiy 8 annas less per annum. No reasonable man would prefer tho 
perpetual charge for tlic sake of saxing the 8 annas. On the other hand, 
as the ligui'es given below show, the perpetual chaige would be a far easier 
aimual burden than the instalment required to discharge the short-term loims 
now given, in which the period extends to but scx'cn or ten years, or even a loan 
■for as long as txvcnty or tliii'ty years. 

Snm required io tUseharge a Ivan of J?jt, 100 af 5 per cent, 
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101. Tliis policy of offering long periods of reiviymcnt should he followed in 
all parts of India. Bor there is no'jiart in XA'hich there is not great room for the 
exteVioh of agrioultm'al improvemcni, or in xvhioh the State ought not to 
cucom’age such oxtciisioh to the xitmost of its^ power. But in tracts secure 


in 7 yesvre 
10 - „ 
„20 „ 
„30 „ 

» 50 >, 

perpetuity 



famine dr severe Scarcity, the State trill not lie justified in running extraordinaiy 
risks, and in sucli cases a strict estimate sliould be niade of the life and 
durability of the improvement. loUouing these principles, then, tre recom- 
mend, either that no maximum period should be pr^cribed by the law, or 
that the maximum for the whole of India should be far longer than the exist- 
ing maximum of thirty-five years. Inviewof the considerations stated below, 
fifty years would seem to be a suitable term. TTithin the provinces. Local Gk)Vr 
emments noight be empowered to prescribe in the rules TnaxiTnm n penods for 
different tracts and districts, and for different classes of works, having regard to 
the durability of the work for which the loan is granted. As the rules require 
the sanction of the Governor General in Council, it will be easy for the Gov- 
ernment of India to check. any tendency, if it arises, to allow excKsively long, 
or unduly short, maximum periods. The ofiS.cer empowered to grant loans 
should in every case have full power to fix the period within the maxiTnum , if 
any, without prior reference to superior authority. 

195. Permanent charge for interest. — There is another alternative which 
has much to recommend it. "Working as before on the basis of a o per 
cent, rate of interest, the borrower, if he wotdd build a thoroughly durable 
well, might be charged Rs. 5-8 per cent.j to be paid so long as the well 
endures, without any demand for repayment of capital, although he might repay 
at any moment any portion he wished, thereby reducing the interest propor- 
tionately. This would be identical with the former proposal if the well 
endured for fifty years and no longer. It would be to the interest of the bor- 
rower to make the work last as long as possible, but if it failed within 50 ’ years 
there would be a loss to Government. On the other hand, if the work lasted 
more than 50 years. Government would gain, as it would receive something 
more than the normal rate of interest. We think therefore that an arrange- 
ment of this description shordd be offered as an alternative to a loan for a long 
but definite term, in all precarious tracts where special stimulus is required. 2 
the rayat does not like the arrangement, it can be dropped. 

196. We cannot say which of these proposals would be regarded with 
greater favour by the borrowers, but there would be no loss to Government tmder 
either ; although, from the point of view of the cultivator, there would appear to be 
a relinquishment of all claim to the principal, notwithst^ding a’ very . moderate 
charge as interest, which in the case of the latter proposal would also, be relin- 
quished as soon as the failure of the well rendered the payment burden^me. 
These terms would very probably appear to be far more liberal and attractive to 
the rayat than to the actuary. And in dealing with the people of this country, 
what may be called sentimental considerations of this sort, are of great im- 
portance. 

197. Belays in distribution, and exaction of underlings. — ^According to 
the evidence which we have taken, one of the greatest obstacles to the extension 
of tahavi advances consists in the endless delay and trouble which seem 
inseparable from official procedure — ^the visits to head-quarters, the official 
inspection, and also the substantial portion of the advance which ' is apt 
to stick to the hands through which it passes. These evils seem to be universally 
recognized and admitted, and we have no desire to minimize them. But we have 
some doubt as to the extent to which they have effectively lessened the demand' 
for fakavi. The payments to underlings seem most unfortunately to be cheer- 
fully acquiesced in by the people, and probably do not exceed the discounts and 
commissions which any client will have to sm’render to his money-lender in the 
course of his haggling with him. The head-quarters of the district or sub- 

^ division are often not ffirther away than the shop of the money-lender with 
whom the rayat transacts busmess. We are unable to surest any general 
remedies. But .there seems to be no reason why journeys to head- quarters should 
not be shortened or saved, by giving powers generally to sub-divisional officers, 
and even to tehsildars as inhladras and Bombay, to grant advances within certain 
limits, instead of retaining the whole power in the hands of the Collector, as seems 
to be done in other provinces. ' It has also been stated again rnid again before us 
that if an officer of standing were to go into camp with money in Ms hand, receive 
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applicalioHs, inspect sites, setllo lci*ms niifl make advances on iJic spot, many, of 
Iho difficulties -n-owld he removed. This was the in'occduro perforce adopted in 
time of famine, when there was no other way of getting the large allotments 
promptly disbui'scd. Similar methods arc pursued by the Opium Department in 
the aislVibution of their advances. Wo recommend that the experiment be tried 
in districts in which it may bo determined to make large advances in future. 
There arc few provinces in which it would not be possible to select tracts in 
which very considerable sums might be distributed in this way with the 
certainty of great bcnctit. to the people and the Government. 


lOS. Inquiries reffardiiiff sccuriii/.— One of the cliief reasons for delay 
in the disposal of applications for iakavi has been found in some provinces 
to arise from the length and complication of inquiries into the sufficiency 
of the security offc»-cd. In most eases the security taken is the land to 
bo benefited. Its value is easy to ascertain sufficiently well for practical 
puqioses. The principal object, of the inquiries is generally, therefore, the 
extent to which the land has been i>roviously cncumbcz'cd. Now it was 
probal)ly the intention of the framers of section 7 (1) {c) of the Land Improve- 
ment Loans Act. that, the land benefited should be saleable for recovery of 
iakaci .'WTcars, just as it would be for recovery of arrcai-s of land revenue, free of 
all encumbrances. But doubts have arisen as to t he exact legiil effect of this provi- 
sion. These doubts should, in our opinion, be set at rest under competent legal 
advice, or if need lie by one or two test eases ; and then, if ncccssaiy, the law' 
shoidd bo amended so as to give circct, beyond any possible question, to wffiat 
appears to have been the original intention of the Legislature. Once the land 
is made saleable free of all encumbrances, elaborate inquiries info their existence 
wll be no longer necessary. The just rights of prior encumbrancers seem to be 
sufficiently guaixlcd by section 6 of the Act, which provides that officers may, 
if they think it expedient, publish a notice calling for objections to the grant of 
the loan, and must consider objections submitted, and make written orders 
admitting or overruling them. This provision could, if thought necessary, bo 
fortified by making puljlic notice compulsory. 


199. Tlic other remedy jigainst prolonged inquirj’- into the matter of encum- 
brances is to prescribe, if necessuy by law*, that w’hcrcvor a record-of-rights has 
been prepared, objections submitted by prior encumbrancers will be rccognized 
only if the encumbrance h.ns been previously entered in the record. This will en- 
able the inquiring officer, by mere inspection of the record, to ascertain all prior 
encumbrances of which he need take account. The existence of prior encum- 
brances, however, should not necessarily bar the grant of the loan. The value of 
the land as security to the encumbrancers will generally increase by .the im- 
provement. The encumbranca’ may foreclose and get the benefit of it. But 
its value for protective purirases will remain, and the security of Government 
in the land for purposes of recovering the advance will not be impaired. 


200. Tranter of occupancy vigMs . — There seems to be little doubt that 
in zamimlari provinces the fact that the occupier of the soil is generally 
a tenant without rights of transfer in his holding, throws considerable difficadty 
in the way of advancing him money for improvements. Eor the best and 
most obvious seourity for the advance, namely, the land benefited, is not 
available unless the landowmcr can be induced to stand in, and this he can 
seldom he prevailed upon to do. In tho Central Provinces an attempt has 
Ijccn.madc to overcome the difficulty by making tenants’ holdings saleable for the 
Tenancy .10 {3)and70 (3). recovery of Govci^imt loaus. We think 

the advisahihty of making similar provi- 
sion in other provinces should bo considered ; although most officers seem opposed 
to such a measure, mainly from fear, first of its leading, to the acquirement by the 
pccupanoy tenant, to his ultimate ruin, of fiUl rights of transfer, and secondly of ^e 
extreme opposition of the landowmcrs. But opposition might he conciliated by giv- 
ing tho landowners rights' of pre-emption r and as regards the risk to the tenants 
from an undue extension of tho right of transfer, it may he observed that . where 
the landowners have considerable estates as in many parts of ttie United Provin- 
ces and Bengal, the greater number of wells and other small improvements, are 
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made by tbo tenants ; and the importande t>£ providing the tenantry with the 
best possible security for advances seems sulhcient to justify the running of a 
rislt, which, after all, can bo avoided by firmness and foresight on the part of 
the administration. Wo understand also that, as a matter of fact, transfers 
are even now often effected by tenants in the= form of sub-leases. It may 
therefore bo that transferable rights for talcavi purposes will hot add much to 
existing evils, if evils there be. If the sub-leases be valid and legal security 
for private advances, talcavi might also be advanced on the strength of some 
similar form of conveyance to a Government officer. 

201. J'oint security . — There is, however, a way of making advances to tenants, 
otherwise than on the security of their lan^, which deserves mention ; namely, the 
taking of joint security from several tenants. In Northern India the areas irri- 
gated by wells are often so largo that several holders may bo interested in the same 
well. Indeed it seems to bo a general practice in parts of the United Provinces 
for all the neighbours to use a well which commands their lands, by whomsoever • 
it be made, after the wants of the owner are satisfied. Notwithstanding the fre- 
quent difficulty of inducing people to co-operate, it seems not improbable that in 
order to secure this user as of right, instead of merely by permission as at 
present, there would bo no insuperable difficifity in inducing neighbouring 
tenants to stand joint security for one another. It may bo observed that the 
Opium Department generally advances for wells on this system. 

202. Advances on personal security . — But even if this measure fails, wo 
think that the experiment ought to be freely tried, of advancing to tenants of 
BoMity and character, upon their individual personal security alone. Ikeir 
crops and personal property will often suffice to cover any but a very large 
loan ; and the general integrity of talcavi borrowers, as amply evidenced by the 
insignificant amount of irrecoverable loans, is an asset which should by no moans 
be overlooked. 

203. Simplification We'rcgard simplioity inaccounts and pro- 

cedure as of the greatest importance, with the object of saving as much trouble 
as possible to the subordinate revenue officials who have it in their jJowor to 
discom’age applications for talcavi. Prom this point of view wo think . the 
separate account of principal and interest a mistake. With an instalment of 
fixed amount, and with penal or compound' interest exacted in only very ex- 
ceptional cases, nothing more than the simplest record of repayments will be 
necessary. 

204), It has been suggested to us that, when land revenue is recovered by rates 
upon the area cultivated or matured in each harvest, a talcavi advance might be 
recovered by a percentage surcharged on the amount of land revenue, so that 
the recovery would bo automatically adapted to the means of repayment. The 
idea seems to us admirable. Under this ^stem, however, annual payments will 
vary considerably from year to year. It will accordingly be difficult to settle 
how much of each such payment should be credited to principal and how 
much to interest, and, generally, to determine exactly how the account stands, and 
to enable the borrower to keep a satisfactory check on his repayments. To meet 
this objection, and to simplify calculations and accounts, we would make a 
composition with the borrower for a definite sum, wliioh would be determined 
on terms to be fixed for each tract. We would say to him, for instance— “ Xou 
have borrowed Bs. 300. If you repay it by fixed instalments in twenty years, 
you will have to pay Bs. 24 j a year or Bs. 4i80 in all. We will take so many 
annas in the rupee on your land revenue till you have paid Bs. 480, not charging 
more if the tweniy years are exceeded, or less if the money is recovered sooner.” 
The result will be that over a series of good years, when the revenue pay- 
- ments and surcharges would be relatively high, the Government would be repaid 
sooner, and receive a better rate of interest on the money lent, whfie over a series 
of bad years the period of repayment would be longer and the interest lower. 
If the terms of composition are judiciously, fixed. Government will in the end lose 
nothing on an average of transactions, and the individual borrower will benefit 
by the adaptation of the loan recoveries to His fluctuating resources. 
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205. Establishments. — If tahavi advances increase at all lipon tlie 
scale ■wiiioli Tve should hope and "wish to see, there is certain to be a 
need for increases of establishments, at any rate in particular tracts ‘where 
there is large scope for the work. A great deal can be done by trifling 
increases of the subprdinate establishments, such as were long ago made 
in the' three Carnatic districts of the Bombay Presidency aUuded to in 
paragraph 186. But it is not unlikely that in otherplaces more may be needed 
than this ; and special ofllcers "with suitable establishments may have to be 
provided, either to deal with tahavi work or to replace permanent district 
officials appointed to deal with it. It is of the first importance that the officers 
dealing with applications should know the locality and the people. It has been 
suggested that the entrusting of the distribution of tahavi to a special officer 
who would not be responable for its collection might prove to be dangerous. 
"We do not attach great weight to this apprehension. Subordinate officials are 
only too prone to the belief that their reputation depends above all things upon 
the promptness and completeness with which they collect Gfovemment dues of 
all kinds ; and transfers are so frequent that under the existing system, where aU 
the taham is worked by the district officials, the distribution of the advances, and 
the collection of dues which are paid in instalments spread over several years, 
must frequently be done by different officers. In districts in which agricultural 
banks may be successfully established, it may be possible to utilize their agency 
in the distribution of tahavi, or even to make advances to the banks on theu’ 
o'am security for the purpose of agricultural improvements. 

206. Procedure in time of famine. — Our observations have, so far, been 
confined to the administration of the tahavi system in ordinary tunes. In ‘times 
of famine large deparkues ‘uill of course have to be made from the ordinary rules. 
It is unnecessary here to say more than that we entirely approve the system 
followed in recent famines, from 1896-97 onwards, in accor^nce with which 
very large sums were advanced for private irrigational improvements, and 
extraordmary concessions were made. There can be no doubt that, in addi- 
tion to the actual help derived from the advances, a valuable stimulus was given 
to the execution of improvements out of unaided or only partially aided private 
resources. The only point on which we have to offer ad‘vice is that the greatest 
care should be taken in famine times to have the advances given out early. The 
authorities should begin offering the advances some time before it has become 
certain that the impending scarcity ‘wiU develop into famine. Bor each district 
a sum based upon experience of requhements in previous famines should be fixed 
beforehand ; and authority to disbm’se up to that siun should be given to heads of 
districts by the Local Go‘vermnents as soon as they are satisfied that the emer- 
gency -has arisen which would justify such a measure. The grant of s‘uch 
authorization would be reported at once to the Supreme Government as a warn- 
ing of the financial prevision likely to he requhed. In this way the delays in- 
curred, at an important crisis, in the preparation of detailed estimates requiring 
a number of reports from the local officials, would be avoided. But ‘these estimates 
ooidd of course be prepared subsequently at comparative leisure. Small and 
temporary irrigation works are those which are likely to be most useful on the 
occurrence of famine, and aU permanent allotments should be at once diverted 
to these, so for as is possible •within the district. 

207. Special concessions in famine tracts. — "We have discussed above the 
methods by which the tahavi system may be utilized for the development of 
private irrigation works. But we are convinced ‘that, if progress is to be made 
at the full rate attainable "with benefit to the co‘nntry, stiU greater concessions -will 
have to be made in tracts exposed to famine. These concessions diould generally 
take the simple form of free grants of mon^, which may be fixed at a maximiun 
of one-half the total amount required, up to a limit of say Bs. 500. The 
localities in which ‘these grants would be justifiable may be characterized 
broadly as those tracts which have suffered severely in any great famine, such 
as those of 1876-77, 1896-97, and 1899-1900, and have not since obtained, by 
irrigation or otherwise, protection sufficient to guarantee them against the 
recurrence of similar calamities. As we have already pointed out in paragraph 
168, therej may often be in such tracts better financial justification for the grant 
for wells than for a canal depending upon storage. TVe ^do not, however. 

Part I. k 2 



68 


contemplate tlie bestowal of free ^ahfe m every case even in su6li a tract, but 
only when the ' conc^ion is justified by the poverty of the applicant, 
or where the margin of' profit from irrigation is so close that the concession 
will make the difference between profit and loss to the irrigator. ' The prCportion 
of the free grant to the total sum required should, we think, vary with the 
circumstances both of the tract and of the grantee ; and ns the development of 
irr^ation in any tract progresses, it will'borcasonable'to reduce, that proportion 
gradually to We do not desire that taking of iaZcaci 'should be a necessary 
condition of receiving a free grant. Such grants should be allowed to cultivators 
who are, although poor, thrifty enough to provide the remainder from their own 
resources. 

208. Some witnesses have proposed that in precarious tracts a bounty should 
be given on every^ well. ^ The plan has the merit of simplicity. But, provided 
that no inordinate difficulties are found in determining the resources of the grantee, 
it may be doubted whether the plan would be so successful in getting the maxi- 
mum number of weUs constructed as that which we recommend. Our proposal 
restricts grants to people of slender resources, and so encomcages more people of this 
class to construct wells with the aid of funds which under the alternative scheme 
would go to people of ample means, some of whom would make wells without 
Government aid. Other concessions such as postponement of commencement of 
repayment until the work begins to be remimerative, partial remission of the sums 
advanced in case of failure of the work, exemption of improvements from en- 
hancement, and so forth are discus.sed in the chapter on private improvements. 
Bor reasons assigned in paragraph 190, we deprecate advances of money free of 
interest or at abnormally low rates. 

209. Hiahursement of lorn, and inspection of work. — In order to secure that 
loans and grants are expended upon the objects for which they are granted, it 
will be neceffiary to observe carefully the precautions winch we believe are 
already enjoined in all provinces, namely, the inspection of the works and the 
disbursement of the money allotted in instalments, the second instalpients not 
being granted until the local authority is satisfied tliat work to the' value of 
the first has been executed. 'Where advances arc large, it will be necessary to 
have a special agency for inspection ; elsewhere probably the work can be done by 
the ordinary establishments, with such additional strength as may be required for 
the distribution of advances on the larger scale now contemplated. • It is possible that 
the inspections may be turned by subordinates into an occasion for bbekmailing. 
But we do not see how they can be dispensed with. The subordinates’ inspec- 
tions should be checked as far as possible by superior officers, who should regard 
tins duly as one of the most jmportent items of viUage inspection work. Care 
should be taken that the advance or grant will fully cover so much of the total 
outlay required to constract the work as. the borrower is unable to provide 
front his own resources. Insufficient aUotmente merely lead to waste and tempt 
the borrower to misapply the money received. 

210. Forecast of outlay in each provinpe. — In order to give some rough idea 
of the sums which may have to he jirovided during the first few years imtil 
repayments of takavi begin to flow in, we hazard the following forecast of the ' 
amounts likely to ho required annually in each province 


Frorluce. 

Totol. 

Free ^nt. 

'Takavi. 






liakbs. 

Lakhs. 

Lakhs. 

Madras 

• • 

• 

• • 


20 

5 

IS 

Bombay 

• • 


• • 

■ 

15 

. 5 

.10 

United Provinces 

• « 


« « 


10 

2 

8 

Fanfab 

« • 


• • 

« 

10 

1 

9 

Bengal . 

• « 


• • 


9 

1 

8 

Central Provinces . 

• • 


• • 

• 

6 

2 • 

• 4. • 

Other Administrations 

• • 


• • 

• 

5 

1' 

4 




Total - 

• 

75 

17 

R8 



Tho nnioimts nf. present Allotted to tliose'proTinces for iai'avt alone average 
19 J lakhs in ovdinaiy years. IV hat we virtually reoommend therefore is that 
Government should Irchlo tho existing takavi grants, and make an" allot- 
ment of 17 lakhs for free grants-in-aid of woi'ks of private improvement, 
under some definite head of expenditure, say, * minor works, agricultural.’ 

211. We have very little on which to base this forecast, except con- 
jeoturc and tho, opinions of well qualified officcre. The exact allotments wiil have 
to he settled with Local Governments and Administrations. But oven this expen- 
dit lU’C will cltcct verj' little. Thus, calculating the expenditure required to protect 
an acre of land hy means of tho various private Avorks at Es. 100 in Madras and 
Botuhay, and Bs. 60 elscAvherc, avo find that 75 laklis would give protection to about 
one Imndred thousand acres per annum. In twenty yeare, therefore, tiie protected 
area AA'ould haA'e been increased hy two million acres. A considerable portion of 
this, hoAVOA'cr, AA'ould not he in the areas liable to severe famine. It will probably be 
sanguine if Ave calculate that one and-a-half million acres Avithin these areas can 
he protected in tAventy yearn hy means of takavi and grants-in-aid. Excluding 
Burma, the total ai'eaof cultivation exposed to famine may be put roughly at one 
hundred and fifty million acres. Tims, by means of talcavi and grants-in-aid alone, 
protection can he given to not more than 1 per cent, of that area. This propor- 
tion is so small tliat, if reliance had to be placed on Government aid only, it might 
seem hardly AA'orth while to lend it. But the value of fakavi advances and 
grants-in-aid is by no means limited to the actual amount of work effected by 
their means ; they give, in addition, a real stimulus to unaided private effort. 
Having regard to the mte of pi'ogi’css attained in the various provinces in the 
past A\ithout any assistance, or with the aid of comparatively little stimulus of 
the kind, Ave shall not perhaps be over-sanguine if we hope that the area under 
irrigation from private works may be doubled in fifty j^ears. But even if this 
result he obtained, then deducting one-fourth of the increase as occiuring in the 
areas not exposed to famine, tho increase of protection in the famine-exposed 
tracts will not exceed 13 per cent, of their area ; and it becomes evident that, 
notwitlustanding every possible extension of private works, considerable areas 
ma«t remain without protection by their me.ans. 

212. Financing of advances a}}d grants-in-aid. — The amounts of the grants 
to be proA*ided for iakavi adA’ances, and for grants in aid of private irrigation 
works, Avill necessarily come under revision from time to time, say, at intervals of 
five years ; hut the revision should ho made rather Avith reference to requii’e- 
ments, and to the maximum amounts tliat can be effectively expended under 
existing conditions of administiution, than to budget exigencies. We cannot 
too strongly iusist that the success of the iiolicy winch we advocate Avill depend 
on its being puiAUied .systematically and continuously, at whatever rate of 
progrc.«s may gii'c the best results, and Aiithout being liable to interruption in 
vears of great financial stress. We cousider that the additional expenditiue 
proposed Avill not impose any permanent bmrden on the State, for there AviU 
be .m adequate return in the greater protection afforded against famine; 
but we apprehend that considerations of ways and moans may sometimes 
render it difficult to carry out this policy continuously. Assuming provision- 
ally that for the nest few yeare tho rate of expenditure vrill be as proposed, 
there may he a difficulty in proAoding the grants required out of current revenues. 
The 17* lakhs to l)*e provided for grants-in-aid AviU be practically a 
now item of expenditure, while the grants for fakavi vrill exceed the normal 
under this head hy 40 lakhs. 'Jliere will not only be a great immediate in- 
crease in the demand under the latter head, hut its duration Avill he greatly 
prolonged if the period of repayment of loans is extended as we have suggested ; 
and we have also proposed a reduction in the rate of interest which will in- 
volve the surrender of some of the profits which the State has hitherto made 
on its fakavi transactions. We have suggested a universal rate of interest at 
6 per cent, ns the basis of all loan transactions for agrionltnral improvements 
in the belief that this rate Avill he sufficient to cover all the risks of loss, but if 
this rate is likely to he too low it must he increased. We think that the 
State should not look for direct financial profit on these transactions ; hut we re- 
cognize at the same time tliat it must he a cardinal jn’incipleof fakavi transactions 
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that they are self-supporting ‘and involre no loss to the State, and that the ex- 
pansion of operations which are reooinmended depends on the rigorous ohserrance 
of this principle. Subject to this condition, however, we thinlc that the only limit 
to the takavi grants should be the amount which the people are wMng to take, 
and the oflacers of Goveminent are able to distribute, with due regard to security 
and other considerations ; and that, if the amounts required cannot be provided 
from general revenues, some arrangement should be made under which the money 
could be obtained from loan funds, as for expenditure wHch will be essentially 
productive, and which will all be eventually recouped. These conditions will not 
apply to expenditure incurred on private irrigation works, which cannot properly 
be met from loan funds ; but we suggest for consideration tkit expenditure of this 
kind should be recorded under a new head, as grants-in-aid for private agricul- 
tural works, and should be chargeable against the famine grant, or, in other 
words, should be met from that portion of the grant which would otherwise be 
shown as applied for the reduction or avoidance of debt. We think that any 
expenditure which will tend to increase the protective efficiency of private works 
is as legitimate a charge against the famine grant as expenditure on non-produc- 
tive irrigation works, and may be justified on tlie same ground — that it tend 

to reduce the amount of future charges for actual famine relief, and is a better 
insurance against the cost of famine than a corresponding reduction in the public 
debt. 


213. In order then to secure that continuity of policy and action which 

we have reconamended, we further suggest that JLocal Governments and 
Administrations should be invited to submit estimates of the full amounts 
which they can distribute over a series of years, not less than five ; and that 
they should be given regular annual allotments up to which they should 
be expected to work. Pailure to do so should be explained, but should 
not be made the ground for diminution of the allotments during the remainder of 
the period, unless the local authorities convince the Supreme Government tl^t 
experience already gained has demonstrated the impracticability of spending up to 
them. Similarly, heads'of districts and divisions should get for a term of years re- 
gfilar allotments based upon carefully framed estimates of requ&emenfa. The fix- 
ing of allotments, however, should not exclude the grant of special additional allot- 
ments on good cause diown. AUotmente to provinces, or parts of provinces, un- 
affected by famine have sometimes been curtailed in order to satisfy the demand 
in affected localities. Such curtailments should be avoided, if at all- possible 
with due regard to financial exigencies. Any check to the steady development 
of private improvements by means of advances is likely to have serioM and 
permanent effect on the zeal of Local Governments and officials, on which the 
success of the system so largely depends. . ■ 

214. Summary . — In order to make our proposals clear, we summarize below 

those which relate especially to precarious or selected tracts. The remainder 
apply to all parts of India in which takavi may be advanced for purposes of im- 
gational improvement : — ' . - 

(1) Special liberality in estimating periods of repayment (paragraphs 192- 

194). 

(2) Special arrangement specified in paragraph 196. 

(3) Advance of money on the spot (paragraph 197). 

(4) Payment by surcharge on fluctuating revenue^ (paragraph 204). 

(6) Special famine measures (paragraph 206) 

(6) Grants-in-aid (paragraph 207). 



OllAPTEB riL-AUTESIAII WELLS. 

215. Introductory. — In renewing all possible sources of irrigation in India, 
aricsian Avclls must not pass unmentioned, int be only to indicate tbe extreme 
improbability of such ■wells atTording any appreciable measure of protection 
against famine. This view of the ease may surprise those who have seen the 
strong nisli of water from the fountains of Paris, and have not given considera- 
tion "to the actual volume discharged or to the volume required for the irrigation 
of a voT^i’ small field. A flow of water that might meet the domestic and sanitaiy 
requirements of a large town would cover comparatively a verj' small area if 
applied to the irrigation of land. Thus in many parts of India a flow of ten 
cusccs would be sufficient for the water-supply of a city with half a million 
inliabitants. If the same volume were turned on to the land, it would suffice 
for the irrigation of only three thousand acres — an area which would support 
under tiro per cent, of the popidation of the city. Moreover, wells yielding 
supplies like those of Paris arc only to be found where the geological conditions 
arc peculiarly favourable for artesian action. There arc but few if any tracts in 
India of which this can be said, and they appear to be confined to very limited 
areas. 

21G. Artesian toctls near Pondicherry and Quetta. — The only successful 
cjiscs which have been brought to our notice of wells of an essentially artesian 
nature, that is giring a surface flow, arc those in the neighbourhoods of Pondi- 
cherry and Querta. In the Prcnch territory at Pondicherry, at a distance of 
about 2 miles from the shore, 11 wells, regarding which we have been furm'shed 
with statistics, give an aggregate discharge of under 6i cusccs — a volume which 
would suffice for the irrigation of about 1,G00 or 1,800 acres. In many of the 
valleys of the Quetta- Pishin district of Baluchistan, the conditions are eminently 
suitable to artesian action. There arc at present 25 wells in or near the station 
of Quetta itself, which yield in the aggregate under 2 crtsocs, and only two of 
them arc used for field irrigation. The remainder being devoted to diinking or 
railway purposes and the irrigation of ornamental gai’dcns. It is erident, there- 
fore, that at present the area irrigated in India by flow from artesian somces is 
quite insignificant. 

217. Prosyccts of extending irrigation from artesian sources.— I ^ot can it 
be said that there arc prospects of any considoKiblc extension of irrigation being 
possible from these sources. 'J'hc question is vciy fully discussed in a paper on 
“ Eccent Artesian Experiments in India ” by Mr. E. Vredenburg (Memoirs of 
the Geological Sun’cy of India, Volume XXXII, Part I). In that paper are 
given the results of the numerous deep borings which have been made in various 
parts of the country, and of the investigations which have been made by the 
Geological Sun’cy of India. Tho conclusions to bo drawn from Mr. Vredon- 
burg’s paper may bo briefly stated as follows : — 

(1) The xn'ospcots of finding artesian water along tho southern border 

of tho Gangctic basin are very remote. Nearer to the northern 
border tho existence of artesian conditions has been definitely 
proved, but tho strata bearing water under pressure sufficient to 
give surface flow, Ho probably everywhere at a great depth. 
There are not sufficient data to show what flow may bo expected ; 
but it is, to say the least, extremely unlikely that, viewed from an 
irrigation standpoint, it wovdd ever be sufficient to compensate 
for the great cost of boring. 

(2) In the neighbourhood of tho Gulf of Cambay the conditions appear 

to bo favoLuablc, but here, also, there seem to be small prospects 
of siuface flow from borings of less than a thousand feet in 
depth. 

(3) In tho Satpiua coal fields, and in tho trap and sandstone formations 

of Central India and the Central Provinces, the geological 
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conditions api)eai* to be xn'oniising, but the number of borings 
made is insufficient to admit of definite conclusions being drawn. 

(4) The trap area of the Deccan districts and the; extensive area occupied 
by slates and metamorphic rocks and by schist and gneisses may 
bo left out of considemtion in the problem of artesian water- 
supply. 

(6) Even where the rainfall is considerable, for an artesian reservoir to 
hold any largo volume in store, there must be a combination of 
favoiu’able circumstances such as a lai^e intake area, and a porous 
and tliick stratum of fairly regular structure ; and! although tlie 
amount of artesian watci* in India has scarcely received a fair 
test, yet it may eonfidently be affirmed that nowhere in the 
country do these exceptional conditions occur. 

218. The general conditions, therefore, certainly do not point to India’s 
being specially favoured in the matter of artesian supplies. But if tlic volume 
of water that can be obtained from these sources is. not very much greater than 
that usually found in other countries, the whole area tliaf it may bo- possible 
to. irrigate by artesian water will have no appreciable effect in the prevention 
of famine. Even in America, whore the (wnditions are often eminently favourable 
for artesian action, and have "been very fully investigated, Major Powdl, the late 
Director of the United States Geological Survey, reported in 1890 that, judging 
from the results obtained in that and other countries, the supplies obtained 
from artesian sources must always be limited and the area irrigated.small. 

210. In the Colony of Queensland, where considerable attention hSs been 
paid to the utilization of an unusually abundant artesian supply, there are 615 
artesian wells yielding an aggregate discharge of 600 cusecs. The average 
depth of the borings is 1,188 foot, and .the maximum 6,046 feet. The cost of 
the borings appears to average about thirty shillings or twenty rupees per foot 
of depth. But these deep and expensive borings wore made chiefly for the 
purpose of affording a drinking supply to’ men and cattle ; and an expenditure 
which would be justifiable in securing the water necessary for tliis puqwso 
might bo quite impracticable where the object "Wds the irrigation: of land. 
Thus many towns in Upper India have provided themselves with drinking 
water at a cost of four amias for eveiy thousand gallons supplied. The 
average daily consumption being only about ten gallons per head of 
population, the cost for each person works out- to under one rupee a year. 
But for each acre of ordinary cultivation at least 250,000 gallons would-be 
required, and the cost of this at the same rate would bo over Bs. 60 per 
acre, or about twice the whole value of an ordinary irrigated crop in Northern 
India. 

220. From a Constdar Eeport of 1902 wo loam that from' 1856 to 1890 
in the South of the Department of Constantine in Algeria there had been 
bored 600 artesian woUs having a mean depth of 142 feet, which yielded a 
total discharge of about 200 cusoos. In two other Departments 104 wells 
yielded 4*16 ousccs. Altogether these wells may perhaps provide 60,000 acres 
of cultivation — an area which becomes insignificant when compared with the 
many thousand gjiUare— miles of the Algerian Sahara. It is in fact the great 
extent of the „ .icring ground required to give oven a small artesian flow 
that renders ^ sources of supply inadequate for the irrigation of more than 

a comparathts-in-ai4gnificant area. 

nilations . — Nevertheless there is,, according to the geologists, 
ping artesian supplies in certain ai’cas, and, judging from 
, tho Cost of a successful boring 1,000 or 1,200 feet deep 
\sonablo' if it yielded a supply of a .quartor to half a cusco. 

Ib iivor, in tbo Gontral Provinces; a boring in search of 
4,716 for a depth of 600 foot, and the contractors offered 
feet for an extra Bs. 2,557. It would certainly be worth 
ets of India to spend Bs. 10,000 for an artesian supply tliat 
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would sn (Ticc for Iho irrigaiion of 100 acrc!?, although, collectively, the total 
area thai could ho irrigated in ihis way might not lead to any substantial 
increase in the protection afforded against famine. On the whole, therefore, 
wo think Ihat, although the prospects of utilizing artesian wells for irrigation 
arc not sufficiently promising to justify any considerable outlay, the possibilities 
should he more fully invastigated, and that experimental boring should be 
made iti any tract liable to famine in which the geologists may consider that 
the condifions arc specially favourable for artesian action. It is possible 
ihat in such tracis a few bores might be made, each of which would protect 
a small area at a moderate cost, althoi^h it is certain that no considerable 
area can ever he protected by these means, 

222. St(h~artcsian iccUs . — Wo have hitherto been considering the case of 
those artesian wells in which a supply of water is delivered at or above the 
level of the ground surface. Even if wells of this kind can seldom he successfully 
made, there must he many cases in which water will rise in the bores above the 
level of the surrounding ground-water, although the hydrostatic pressure will be 
insufficient to force it to the surface. ®icsc are sometimes called sub-artesian 
wells. In paragmph 170 wo have referred to the successful attempts which 
have been made in Gujoret and elsewhere to connect existing wells with water- 
supplies underlying the ground waters, and we have recommended that 
borings .■should ho made for this purpose, and the results systematically recorded 
in a subsoil water-survey. We tliink that more may be done by improving 
the supplies to existing’ wells in this way, by means of borings of moderate 
depth, than by attempting to tap really ’artesian supplies by more expensive 
borings of much greater depth. 
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■ Ohapteu viil-olassifioatio^i and financing of irrigation 

WORKS. 


Section I.— PRESENT OLASSIEIOATION OE STATE IRRIGATION 

WORKS. 

223. In previous chapters tto have rcfcrretl to, and in some oases briefly 
defined, various classes or suh-olass’es of State irrigation works— major and minor, 
productive and protective, Imperial and Provincial, navigation and agricultural ; 
and in future chapters wo shall kavo to make frequent use of these terms. We 
now propose to define thorn at some length, partly for tho sake of explaining 
all references to them in other parts of this report, and partly as a necessary 
preliminary to the discussion of irrigation finance. 

224<. Mavhi classes of irrigation works. — Irrigation works may ho primarily 
divided into two great classes : those which have been constructed wholly or 
mainly from loan funds ; and those of which the cost has been charged against 
general revenues, in the same way as the cost of a trunk road or ciw building. 
Tlie former are now called ‘ productive ’ and the latter ‘ minor ’ works. An inter- 
mediate class called ‘protective’ was, however, formed some time after tho 
establishment of the Famine Fund. It had been decided that a portion of • the 
amount credited annually to that fund should, when not required for purposes of 
famine relief, ho devoted to tho construction of famine protective railways and 
irrigation works, the balance being applied to the reduction or avoidance of 
debt. As the Famine Fund is formed out of current taxation, the cost of pro- 
tective works is really met, like that of minor works, from general revenues ; but 
there is this difference, that the cost of protective works is met from a grant which 
has boon ear-marked for purposes of famine relief, protection, or insurance ; and 
if these works were not constructed, the money would be applied to the reduo- 
iaon or avoidance of debt, or, in other words, bo hold in reserve for^ meeting 
the cost of f utm’e famines. An irrigation work is classed as ‘ j^roductivc,' and 
sanctioned against loan funds, when it has been shown to the satisfaction of the 
Secretary of State that it is likely to fulfil the conditions of a productive publio 
work, that is, to yield a net revenue, ten years after completion, sufficient to 
cover interest charges on the sum at charge at that date. By tho ‘ sum at charge ’ 
is meant the total direct and indirect capital cost, phis the excess, if any, of inters 
est charges to date over net revenue. Small w'orks and improvements of exist* 
ing minor works are sanctioned against tlie ordinary grant .for m i n or irrigation 
works, and are classed as such, whether they are likely to prove remunerative ojr 
not. Works which are too important to be classed as minor works, hut which 
are not considered likely to fulfil tho conditions of a productive work, are sanc- 
tioned as ‘ protective ’ w'orks, if their construction is considered desirable as a 
protection against famine. Irrigation works of every class have a famine-protec- 
tive value ; and the term ‘ protective irrigation work ’ does not imply that tho 
work is more protective than a productive or minor work, but merely that it 
has been sanctioned against the Famine Fund in consideration of its protective 
value, without any expectation that it will fulfil the condition of a directly 
remunerative or productive work. 

226. There are, then, three main classes of irrigation works, viz., — 

(а) Productive works, capital outlay on which has been sanctioned 

against loan funds in the expectation that the works will prove 
directly remunerative. 

(б) Protective works' ; works not considered likely to fulfil the condi- 

tions of a productive work, but which nave been sanctioned 
against the Famine Fund on tho ground of their protective 
value. 



(c) Minor works, oviUay on which has been met from general iwo- 
uucs. Tins includes all works which have not been classed as 
productiyc or protective. 

It may bo remarked that the classification of a work as ‘productive* or 
* protective ’ depends on the estimate formed of its probable remimorativoncss 
at tlie time of sanction, and docs not necessarily denote that the work fulfils or 
docs not fulfil the conditions of a productive work. Some works classed as 
‘ productive * were sanctioned as such before the conditions of a productive work 
had been clearly defined, and others have failed to fidfil expectations. On the 
other hand, llie Swat llivcr Canal, which was classed as a protective work because 
it was at one time thought improbable that it would fulfil the conditions of a 
])roductivo work, has proved highly rcmimcrativc aud luis more than fulfilled 
those conditions. 

226. Sub-classcs of tooi'ks.— Similarly , iho ievm ‘minor works’, does 
not necessarily connote works of small importance or of an unremunevative 
chamctcr. lilauy of the minor works arc of considerable size and arc vciy jn’pfit- 
ahlc. Por some of them capital accounts arc kept . A great many minor works are, 
however, old works constructed by former rulers of the country, which have been 
taken over and improved by Government ; others arc works which haA'c been 
constructed by Goverumeut, aud extended piecemeal from time to time as fluids 
could be spared for the purpose from the ordinaiy irrigation grant ; others are 
village Avorks which have been eonslructed by private proprietors or comntunal 
ellbi'l, for the upkeep of which Government has imderUikcn certain responsibi- 
b'tics in consideration of the revenue wliich is dependent on their mainteu- 
auce, or the control aud manageracut of which has been assumed by Govern- 
ment owing to disputes between the parties interested, or tbeir inability to main- 
lain ibc cflicicucy of tbo works. Thci’o arc thus several tj’pcs of minor works, 
which arc sub-divided into three recognized sub-classes in the administratii’e 
accounts of irrigation works, c/c., — 

(i) Minor works, for which capital and revenue accounts arc kept. 

(ii) Minor works, for which revonuo accounts only are kept. 

(iii) Minor works, for wliich neither capital nor revenue accoimts are kept. 

The principal works under (iii) arc the village tanks in Madras which are 
referred to in Part II, paragi'aph 2i:l. 

227. The budget head * Minor Avorks ’ includes Avorks other than irrigation 
and is divided into three classes us under : — 

I. Minor works, Irrigation. 

II. „ „ NuA’igatiou. 

III. „ „ itgricultinal. 

Each of these may be dmded into the three sub-classes shoAvn above. Minor 
AVorks, NaA’igation, comprise all purely iiaAdgation works, ■ excepting the Hijli 
Canal which was sanctioned as a productiA’o Avork. Minor Avorks, Agricul- 
tural, include flood cmhankmenls aud drainage works Ai-hich are not connected 
Avith or ancillary to irrigation AVorks. 

228. Distinction beticeen major aud minor icorics in the annual Finance 
Accounts of the Government of India. — In the administrative accounts of 
irrigation Avorks the transactions on each individual AVork or group of works 
arc tiieroforo recorded imdcr ‘ productive works,’ ‘ protcctivo works,’ and the 
A’aiious classes and sub -classes of ‘minor AVorks.’ In the annual Pinauce 
Accounts of the Government of India, the roA'onuc accounts of all works are 
exhibited under tAVO main divisions, efar., ‘ major ii'rigatiou AA'orks’ aud ‘minor 
Avorks.’ Tho former term comprises all productiA’c aud protective ivorks as 
defined above; the latter cvciy class and sub-class of minor works. There 
are, however, important dilforences in the Avay in which the accoimts of- 
major and minor works are rendered in the annual Pinauce Accounts to 
which it is necessary to refer. 

Parti . . lZ 
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2^9. Tlie Finance Accounts show, for bOtli maior and minor works, all 
direct cliarges against the revenue accounts during the year, and omit, for both, 
the indirect charges that are dehitahle to the works, -virhich consist mainly of 
charges to cover the leave and pension allowances of the establishment 
employed. The main difference in the form of accounts relates not to expen- 
diture hut to receipts. These are of two kinds : direct and indirect.' The 
direct receipts comprise all recoveries of charges for irrigation which are made 
in the form of an occupier’s or owner’s rate which is leviable from crop to crop 
on the area actually irrigated, or for which leases have been taken ; and also all 
miscellaneous receipts, as for navigation, use of water power, water-supply to 
towns, produce of plantations, etc. These together constitute the direct receipts. 
The intoect receipts represent enhancements of land revenue which are directly 
attributable to canal advantages, hut which arc distinguishable from and inde- 
pendent of the charge for canal irrigation. In Sind the greater part of the irriga- 
tion revenue on both major and minor works is indirect ; but the water rates 
leviablein foreign States and in lands are treated as direct revenue. Li 
other provinces the irrigation revenue on major works is wholly or mainly direct, 
while oh minor works it is generally indirect ; but on many works of both 
classes the receipts are partly direct and partly indirect. The main difference 
between the Finance Accounts for major and minor works is that the former 
show for all provinces not only the direct receipts, but also the ^are of land 
revenue for winch each work is entitled to a hook credit ; whereas the latter 
show the direct receipts only, which in the case of many minor works are but a 
small proportion of the revenue due to the works. 

230. There is also another difference to he noted. The annual Finance 
Accounts show for each major work the amount to he debited as interest on 
the direct capital outlay, hut for minor works interest accounts are not main- 
tained. The sum of the debits to individual major works represents the share of 
interest charges on the public debt which is ch^geahle to revenue-producing 
irrigation works. These interest charges are struck on the total direct capital 
outlay, and not on the expenditure which has been actually met from loan 
funds j for the cost of protective works has not boon met from loan funds at all, 
and part of the recorded outlay on some productive works has been actually met 
from general revenues. ' It is, however, immaterial whether the cost of a major 
work has been met from loan funds or &om general revenue ; in the former case, 
debt has been contracted; in the latter, the amounts spent on construction might 
have been devoted to the reduction or avoidance of debt, if the work had not 
been cohstructed. 

231. It is not difficult to explain thoso differences between the Finance 
Accounts of major and minor tvorks. The. former have been deliberately 
undertaken more or less as comraoroial undertakings, or financial investments. 
Productive works have been sanctioned and constructed from loan funds in the 
expectation that they would be dhectly remunerative investments ; and in the 
cjtse of protective works a certain financial retiun has been looked for, although 
the works inay hate been sanctioned bn other grounds. For aU such wbrks it 
is desirable to maintain regular interest accounts, and to record clearly all forms 
of revenue, whether direct or indirect, for which they are entitled to credit. 
With a few exceptions, .however, minor works have not been undertaken in ffie 
same way. Government has been compelled, in the ordinary course of admin- 
istration, to take over or to incur certain responsibilities in respect of a number 
of existing works, for the improvement or maintenance of which various sums 

. have been allotted, from time to time, as part of the normal expenses of 
administration. The expenditure incurred on many of these works has been 
incumed in consideration of the revenue dependent on them, and has not been 
the causa oausans of that revenue. In others it is difficult to distinguish 
between the areas of old and new irrigation, or to determine very accurately the 
increase of revenue d,ue to the recorded e^enditure. It is true that some of 
the larger and more recently constructed works, with capital accounts of their 
own, differ, only from major works in that they were constructed out of the 
ordinary grant for minor irrigation -worlus, and thoi'o would- be no difficulty in 
accoimting for them as for major works. But interest accounts -cannot be 
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maintained Avhon tlicre nro no capital accounts, or u'licn tbo revenue actually 
cix'atcd by cai)ital expoudilure cannot, be accurately determined. It is for these 
ix'asous that the linance accounts are not encumbered vith interest or indirect 
rcveuuo accounts for minor worhs, and do not therefore exhibit the true finan- 
cial results of these works. The revenue dependent on each work or group of 
works and, if ])Ossible, the increase of revenue due to capital oxpenditiu’c 
incurred 01 * 0 , liowcveri shown in the annual Administrative Accounts of the 
Public ‘Works Department. 

232. Iinj>crial and JProviiiciol fcorA-s.-^Works of any class may bo either 
Imperial or Provincial, accoitling to the arrangements made at the time of 
framing the financial agi'cemcuts which are entered into from time to time 
between the Imperial and Provincial Governments. Wo shall consider later 
ou the general question of the provincializatiou of irrigation works; it will 
sufiicc at present to indicate in a few wowls the existing practice. Productive 
irrigation works have been provincialized in Bengal and the United Provinces ; 
but in other parts of India they are Imperial. All protective irrigation works 
at present in operation aiv, without exception. Imperial. Minor works are 
Provincial in Bengal, the United Provinces, Madras, and Bimna. In all other 
provinces they are Imperial, though there are a few small works in the Punjab, 
and one in Bombay, which arc Provincial. The Punjab Provincial works have 
been constructed in recent yearn out of provincial revenues, and the Bombay 
work has been provincialized in the circumstances explained in Part II, 176. 

238. Foicei's of savclioii . — The Government of India have power to sanc- 
tion estimates for ordinaiy public works up to a maximum limit of ten lakhs 
exclusive of charges for establishment. Local Governments and Administrations 
can sanction, up to the same limit, estimates for works which are chai'geable to 
Provincial fimds. In the (xisc of Imperial works their powers of sanction are 
limited as below : — 

Rs. 

Governments of Madras and Bombay S, 00,000 

Other Local Governments 50,000 

Loc.al Administrations S0,000 

These powers of Siinctiou may bo exercised in respect of minor works, but 
do not apply to now productive or protective works. As regards ijroductive 
works, the capital cost of which is met from loan funds, tho Seoretaiy of State 
is at present the only authority that can sanction an estimate for a new work. 
Until recently all estimates for now iwotcctivo works required the sanction of 
the Secretary of State, irrespective of the amount. This rule has been lately 
relaxed, and the Government of India can now sanction such estimates amoimting 
to not more than ten lakhs, but tho sanctions are reported to the Secretary of 
State. 

23!t. After the closiu'c of tho construction estimate for a work, ou its 
virtual completion, estimates for works of development, extension, or improve- 
ment, if not exceeding ten lakhs, may be sauctiorred against tho open capital 
accormt of the work without reference to tho Sceretiuy of State, imder the 
following conditions : — 

(i) If the rvork has fulfilled or is corrsidcred likely to fulfil the oon- 
ddtionsofa irroductivc work, estimates chargeable to the operr 
capital account may bo met from loan funds. Tho Government 
of India can sanction such estimates up to the lirrrit, for 
any one work, of ten lakhs. The limit to tho Ijocal Govern- 
ment’s power's of sanction in such eases is restricted tolls. 26,000 
or lls. 10,000, according as tho expenditure proposed is likely to 
bo in itself renuruerativc or not.. 'Jlio for’rrrer limit would apply 
to an estimate for a now distrihrilary which rvould lead to air 
oxtcnsiouofirrigatioir; tho latter to such a -work os a now bridge 
or drainago work, required in connccti ^ , ^0 pr*©?^ S but 

not likely to lead to an incii.'asu ' - ' 



(ii) In the case of 'n’orks originally classed as iwoductive, hut 'which 
have not fuLSUcd and are hnlilicly to fulfil the conditions of a 
productive work, estimates chstrgeaWe to the open capital 
account may not he met from loan funds. All further capital 
expenditure on such works must be met from general reve- 
nues, that is, from the giants for minor irrigation works.' 

(iii) Expenditure chargeable to the opm capital account cf aprotective 
or minor work may be sanctioned by'the Government of India 
or the Local Government within the limits of -their powers or 
sanction. 

235. It thus he seen that the power of sanctioning espenditure from 
loan funds on irrigation Avorks has hcen very jealoudy guarded. A work must, 
in the first place, be classed as productive, and this cannot be done without the 
sanction of the Secretary of State. Jfter the completion of the construction 
estimate, further expenditure cannot he incurred from loan funds, unless the 
work has actually fulfilled the conditions of a productive work, or gives fair 
promise of doing so Avithin ten years of its completion. The orders of Govern- 
ment on this point are usually issued after the completion report for the work 
has been submitted and considered. 


236. This practice is based on the principle that the public works debt 
should be productive ; and that no addition should be made to it for expenditure 
on revenue-producing works, unless there is a reasonable assurance tint it will 
produce Tvitbin a reasonable time an increase of net revenue sufficient to cover 
all ebarges for interest. The rigorous adoption of this policy in flic past hardly 
requfres justification. If large and costly projects had been recklesfly constnictcd 
all over the country, in consideration only of tbe great indirect benefits that 
might be anticipated, and Arifliout reference to tiieir value as financial invest- 
ments, the bm'den of the irrigation debt would have served as the strongest 
argument against further extension. As it is, the few works classed pro- 
ductive which do not fulfil the conditions of a productive work, were, pth one 
or two exceptions, sanctioned before those conclitions bad been clearly laid down, 
and the works which have since been constructed from loan funds have proved 
highly remunerative. The total net revenue for the year 1900-01 from all t^hc 
Avorks classed as xu'oduclive, including those which have proved unremimerativc 
or arc not yet fully developed, exceeded tbe interest ebarges for the year by 
over 115 lakhs and yielded an average xetm’n of 7’09 per cent, on the total direct 
and indirect capital outlay. It may be added that tbe works thus constructed 
buA'e a far greater protectiA'c A*aluc than any that could have been constructed, 
at many times their cost, in those parts of the country which still reqmre pro- 
tection. 'yiorcoycT, j)ari jyassii AAith the construction of these works, a number 

of protective but non-productiA'e works baA'e also been carried out, on a scale that 
has at any rate been sufficient to show the necessity' for caution in flic prosecution 
of such AA'orks. 


SrcTio.v II.— PBOPOSALS POR CLASSIPICATION AND ITNANG- 
ING OP IllllIGATION 'VTOEKS. 

237, Sanciio7}s against the Oj>en Cajntal jdccoimfs of JProdticUvc Tf'ork^- 
UoAvcvcr strongly the results rofcired to iu the jircceding jiaragraph may 
justify the financial jxilicy AA'hich has been foUoAved in the jwst, they may 
:iKo be uiged in faA'our of a rcl:\x;ition of that qwlicy in the future. Wc 
Avould, in the first place, recommend a reconsideration of the rule under 
Avhicb the cost of works saiietioued against the open capital account of a 
project Avlacli has not fulfilled the conditions of a i)roductivc Avork, must be 
met from gentnil rCA'enucs and cannot be charged against IcKin funds. It_ 
be said Avith rc:isou that a huge irrigation project can never he considered 
a-- eo:ni»lctcd ; and tluit, if it is to be Avorked to its ntmoat capacity, continual 
additions to the capit.al account must be made, iu tbo same av.av as ibcy tiro 
in-.ide for raihvuA’s or any other cx])andi!jg commercial undertaking. In Part U of 



79 


iliis rnpovt wo show ilmt, ns n conseqnonce of iho oxcellent rule iinclei’ which 
chnrgns ngaiiist Iho open capital account; may he met. from loan funds, this principle 
has hben acted o)i with most satisfactory results in the ease of all the great irriga- 
tion works which arc really productivo ; h\it that in the ease of the works which 
have not. fulfilled the conditions of a productive work, there has been little or no 
progress since the completion reports, on t he construction estimates were submit- 
ted. The rule that the cost of subsequent extensions and improvements must bo 
met. from general revenues, has cllcctivoly prevented all attempts to render an 
unrcmuncrativc work less unromuncrativo or more efficient. This has been 
well illustrated by thohistoiy of the Kiwnool-Cuddapah Canal ; but the stagnant 
condition or low rate of improvement on all canals to which this rule applies 
indicates the desirability of relaxing it. The present rules do not even allow 
the cost of an improvement which would bo in itself remunerative, and so tend 
to improve the financial rotuvu on the project, to be met from loan funds ; 
though the strictest financial purist could hardly object to this being 
done. Tfo would, however, go further and recommend that the cost 
of any work which may be sanctioned by competent authority against the open 
capital account of a work which is classed as productive, should be met from 
loan funds. It may be desirable to restrict the powers of sanction for such works, 
but we do not understand why the cost of necessary additions to the capital 
account of a work classed as jiroductivo .shmdd be met from general revenues 
merely because the work has not proved as rcmimcrative as was anticipated 
when it was sanctioned ; esiiecially in view of the profits realized from the whole 
system of productive works of wliich it forms a part. This is, however, a minor 
matter, though the increase of the efficiency of several important works 
undoubtedly depends on it. 

236. 3?rotccthe tcorics . — A question of still greater importance is whether 
it is any longer necessary to restrict the employment of loan funds to worla which 
arc expected to fulfil the conditions of a productive work ; or, in other words, 
whether futiue progress in the construction of irrigation works which, whatever 
their protective value, are not likely to fulfil the conditions of a productive 
work, should bo limited by the funds that may be available from general 
revenues, including the share of the famine grant that may be devoted to such 
works. There can be no doubt that, in the past, progress on iirigation works 
not classed as productive has often been restricted or prevented by budget 
exigencies ; and as we propose a far more liberal expenditure on such works in 
future, we think it ncccssaiy to examine tliis question rather fully, as it 
is an essential part of any programme of iiTigation works that progress in construc- 
tion should be continuous, and should not be liable to suspension or interruption 
owing to budget exigencies. On general grounds, and subject always to one 
important condition, we see no reason why the cost of works for preventing or 
minimizing the intensity, extent, or cost of famines, may not be met from loan 
funds as legitimately as’the cost of productive public works, or, to take a more 
apposite instance, as the cost of strategic railways. The condition to which we 
refer is that involved in the wise policy of the famine grant, which imposes 
on the current generation of tax-payers the obligation of providing annually a 
certain sum to be set aside for famine relief, protection, and insurance. We do 
not propose in any way to lessen that obligation ; but merely to consider whether 
the present system of meeting the cost of new works is practically the most 
convenient that can be adopted. We recognize that, from a pm’ely financial point 
of view, it is immaterial whether the cost of the works be met from the grant 
against which it will be a final charge, or whether it be met from loan fonds, 
an equivalent amount being rendered available from the grant for the reduction 
or avoidance of debt. It is a question of accounts rather than of finance, as in 
the long run there would be no real increase to the debt in either case, unless 
the total expenditure on works should exceed the amount which imder present 
rules may be contributed from the grant. We shall, in the first place, therefore 
consider whether the Famine Fund will be adequate for the regular financing of 
aU new protective works that may be proposed. 

239. The constitution of the Famine Eelief and Insurance Scheme in its 
later form is clearly explained in para^aphs 63X to 538 ofthe Eeportof the 
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Famine Commission of 1898. The leading features of fhe selieme, at tlie time 
that that report was written, may he thus summarized : — 

{i) The annual amount ol the grant had been fixed at luO lakhs. 

(it) The first charge on the grant was the actual cost of famine relief. 
Money not required for this purpose might he deroted in part to 
the construction of protective railways and irrigation works, and 
the balance applied to the reduction or avoidance of debt. 

(lit) In years in which the actual cost of famine relief was less than half 
the annual grant, the maximum sum to be devoted to proteotire 
railways and irrigation works was limited to half the grant, or 
75 lakhs. During years of famine, when the actual cost of 
famine relief would be likely to absorb more than haK the grant, 
the expenditm’c on protective railways and irrigation works was 
to be reduced to the lowest possible Umifs. 

(tv) The payment of the excess over net revenue of the guaranteed 
interest charges on the capital accounts of the Indian IVCdland and 
Bengal-Nagpur Eailways formed a first charge on the share of 
the g^ant allotted for protective railways and irrigation works. Tlie 
Famine Commission stated that the annual amount of this charge 
appeared to average 40 lakhs. They suggested that, as most 
of the protective railways had been constructed, no part of the 
grant should, in future, be appropriated to the construction of now 
railways, and that the railway share of the grant should bo 
restricted to the amount necessary to meet the interest charges 
referred to above. Taking these charges at 40 lakhs, it was 
shown that the maximum amount available for new protective 
works would be 36 lakhs, which would be subject to reduc- 
tion in years of famine; and it was recommended that the 
greater part, if not the whole, of this amount should be devoted 
to protective irrigation works, provided always that a suitable 
programme wore forthcoming. 

240. Tlie Secretary of State has accepted the recommendation that no part 
of the grant should be devoted to the constniction of new railways ; and under 
present rules the maximum amount tliat may be devoted to protective irrigation 
works may bo taken at 75 lakhs, less the amount required to meet interest 
charges on the Indian Midland and Bengal-Nagpur Eailways. "We find that 
there has been a gi’cat diminution in the amount of these charges since the Eeport 
of the Famine Commission was written, that they will probably not average more 
than five lakbs for a few years, and that they arc likely before long to disappear 
altogotbor. It thus appears that in ordinary years something like 70 laklis may, 
as a maximum, be available for protective works ; this may eventually bo 
increased to 76 lakbs, but the amount may be subject to serious restriction in 
years of famine. 

241. "VTo have endeavoured in this report to indicate the field that exists in 
each province for tho construction of irrigation works which will givo the 
country all tho protection against famine that irrigation is capable of affording, 
at a cost which would not he wholly indefensible and prohibitive. TT c arc unable 
to state exactly what tho total cost of the works will he, or what annual ' rate of 
expenditmo may liercaftcr ho attained on them. Tliiswill depend on tho policy 
and circumstances of the future, which we can jieither foresee nor control. But 
tho need for protection against famine is great throughout the laud, and we do 
not think it a sound policy to limit tho progress in construction of works 
designed to nlTord tho iTquirod ])rotcction, by tho amounts which can ho spared 
annually for tho purpo'o from the general revenues of tho country. Progress 
must at* first he slow, hut we arc not without hopes timt whon (ho prolimina^ 
investigations which wo have recommended have been made and the public 
works establishments liavc been brought up to the necessarj' strength for coping 
with the work that lies Ijcforc them, a programme of vahinhle protective works 
will he forthcoming, on which there will he no difilcnlfy in attaining an annual 
rate of oxjtondituro far in exec«5 of the amount that may under present nilos he 
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made available from Ihe famine grant. At any rate -n'c Ibinlc that the expendi- 
ture siunibi not be limited to tbo amount tlmt can bo provided annnally 
from geneml rf veiun's; and also that norbs sboiild bo so financed as to 
prevent tb«' possibility of progress on those ■which have once been commcncod 
being interrupted before, they are completed, in order to prevent or reduce a 
deficit in the budget in veal's of famine or tinancial pressure. AYo consider 
moreover that, wiielbor future oxiienditiirc on tlicsc n-ovlc.s can or c.annot be met 
from the famine grant, a change in llio in-csent system of classifying and 
iinancing irrigation works is desirable on other grounds. The present .system 
appeal's to ns to be nnneocssarily comjdicated, and in some degree to obscure the 
position of tbo famine grant. Tor instance, if it i.s tbongbtlbat a work n-ill yield 
a iviurn of charge ten yeais after its completion, it 

is sanctioned as a ]iro(lnetive work and involves no charge on the famine grant. 
If, however, it is thought that itwitlbelikolytoj-ieldarcturuofonlySper 
cent., it is sanctioned as a protective work and t lie whole cost of the work is 
charged finally against the grant, the balance at the credit of which, or, mother 
woi\is, the anioinit .shown as ajiidicahle to the reduction and avoidance of debt, 
being roduc'd by the same amount. We may instance the case of the Swat 
Kivin' Canal, wliieh. although classed as protective, is now actually paying 
]ier cent, on its capital cost of over -ll lakhs. It is true that a large portion of 
this cost was not, as a matter of fact, met from the famine grant; Imt ncvertlie- 
l»\':s a sum of 11s. 20.1 lakhs lias hoen chargixl against the grant simply in conse- 
qnenee of a too eanlions estimnlc «.f the tinancial prospects of the work 
when the revised construction estimate w.as siinctioncd. As already stated, the 
distinction hetwocu productive and protective works is an artificial one, and 
the terms do not re.ally lUmote that such works are actually remunerative 
or unremuncrative, Imt merely indicate the csl unate formed of their financial 
]»ros])(;ct.s at the time tliat they wore sanctioned. The distinction is not main- 
taini'd in the vovemie accounts which arc included in the Finance Accoimts of 
the Government ; nor is any similar distmclion maintained in the case of railways, 
it will, moivovcr. often ho'ditlicult in practice to discriminate between the two 
<‘las«es in the new works that may hereafter he submitted for sanction, or to 
decide corrcollv the fund to which each should he chargeable. 


2!2. CdjiHal hall Oil of pari of famine grant to meet capital outlay on jiro- 
fi'clire fcorlcf . — It .appeans to us. therefore, tliat the distinction between produc- 
tive and protective irrigation norks should be done away with, and that all 
capital outlay on major works should in future he met from loan funds, all 
chariros for interest which arc not covered by net revonne being debited to the 
famine grant. This is the plan Avhich has been followed in the case of the two 
famine railways, thccnjiilal eo.st of which has been met fiom other soiu'ces, while 
the ])aynifnt ’ of the excess of guaranteed interest over net revenne has been 
accc]iled as a charge against the famine grant. This plan appcvars to ns more 
correct in principle than that which has hitherto been followed in the case of 
inigation works, and mneh move convenient in practice. TTc feel some diffidence 
in recommending definitely a cliangc of system which may he open to objec- 
tions that have not oaenrred to us, hut wo dcsiro to suggest the following 
jjrojiosals for the consideration of the Government of India : — 

(i) Tlmt the present distinction between productive aud protective works 
he. done away with, both being included in the class of major 
works ; and that all future c.apital outlay on nwjor works ho met 
from loan funds. 

tji) That the net interest charges, i.e., the cxces.s of foil interest charges 
over net revenue, oii every major work hereafter sanctioned 
should, until its interest account has been cleared, be shown 
against the famine grant. 

(Hi) Similarly, that the excess of net revenue over full interest charges on 
every major work hereafter s.anctionrd should be credited "to the 
famine grant nntU its arrears of interest have been clearad. 

(tv) That the balance of the famine grant, remaining after' the cost of 
.famino relief, the grants-in-aitl of private agricultural works, and 
the interest charges on major irrigation Avor'ks an'd the two famine 
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railTFays, liave been dedaoted, sbonld be sbo-wn as applied to tbe 
reduction or avoidance of debt. 

(o) That the Government of India be emporrered to sanction all eslimaies 
for major worlcs of Trliich the amount for “ works " does not , 
exceed 10 lakhs of rupees; estimates above this amount only 
being forwarded to the Secretary of State for sanction; The 
powers of sanction of Local Governments and Administrations to 
be fixed hereafter. 

243. With regard to (*) and (iii), the modus opemidi wonld be simple. 
On the completion of the annual revenue accounts, all major works which 
may be hereafter sanctioned, and the arrears of interest on wliich have not been 
cleared, wonld he grouped into a separate list, and the excess of the total inter* 
est charges over total net-revenue would he debited to the famine grant. 

241. Proposal {Hi) has been framed to meet the objection that the interest 
charges during construction, and for the first few years after construction, of a 
work which is certain to fulfil the conditions of a productive public work, are 
not a fair charge against the famine grant. We consider it undesirable, how- 
ever, to maintain a distinction for accounts purposes between piuductive and 
protective works ; or a classification which does not really indicate whether a 
work is remunerative or otherwise, but depends solely on the estimate formed of 
its financial prospects at the time of sanction — an estimate which may he often 
falsified by the event. We propose, therefore, that the net interest charges on 
every new work hereafter sanctioned, whether likely to he productive or not, 
shordd he debited to the famine grant ; hut that, poi' contra, the excess of net 
revenue over interest charges, which will eventually occur in the case of the 
more remunerative works, should he credited to the grant until the interest 
accoimt has been cleared. After this has happened, surplus revenue should he 
credited to general revenues and not to the famine grant. We have also pro- 
posed in (ti) that net interest charges, arising after the arrears of interest on a 
work have been cleared, should not be charged against the grant. When all 
arrears of interest for a particular work have once been cleared, the work must 
be regarded as remunerative ; and, though a casual charge for interest may 
occur in an unfavourable year, it is certain to he cleared within a short 
time. We propose therefore that, as soon as the arrears of interest on any woi'k 
have been cleared, it should he removed from the list of works, the net interest 
charges or surplus revenue on which axe to he debited or credited to the famine 
grant. 

• 245. It may he objected that tliis scheme does not provide for expenditm'e 

to be incm*red under the open capital accounts of works already completed, m 
it is impossible to consider separately the interest charges due to this expendi- 
ture and those on the whole work. As regards existing works classed as 
productive, the only change in present practice involved in our proposals will 
be, that expenditmre on the open capital works of a project that has not actually 
proved productive will be met in future from loan funds ; hut we have already 
expressed an opinion that such a change is very desirable. In the^ case of 
existing protective works, the capital cost of which has already been or is hehig 
met from the famine grant, we also consider it reasonable tliat further charges 
for opeu capital works should be met from loan funds, and should^ not be 
charged against the famine grant. The expenditm’e that may he thus incnixed 
is not likely to he large,— for very large extensions would probably be sanctioned 
as separate works — and, whatever expenditure is incurred, it will often he in 
itself productive. It may also be pointed out that the grant receives no credit 
for any net revenue derived from these worlcs, and it would on this account 
he unreasonable to debit it- with interest on any futme exiieuditure that 
may be incm’red in connection with them. 

24G. Advantages of the proposals. — The principle of these proposals 
has been already accepted I)y Government in the ca.se of the famine rauwa.T^ 
and has been signally justified liy the rwults which have ensued on its 
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liuujjvxuut J.U xuuou uxxju.v'ul'fc iio ov6rr&1j6 IiIib protccifivc t^Iuc of* i/lic 
two fine railway systems which hare been created at no greater cost to the 
tax-payer than the amount of the net interest charges which have been met 
from the famine grant ; charges which have for many years been diminishing, 
and which are likely before long to disappear altogether. Similarly the 
adoption of our proposals will render it possible to give the country all the 
protection against famine which irrigation can afford, at a rate of progress 
which will be wholly independent of the &mine grant, and which will be limited 
only by the strength of the establishment available for designing and executing 
the works. It will also protect the famine grant against final charges for 
expenditure on which a full financial return may be expected ; and will lead to 
a simplification of irrigation finance and accounts which appears to us very 
desirable. It may be added that it will not have the effect of relieving the 
tax-payer of his obligations in respect of the famine grant. TTe do not 
propose any reduction in the amount to be annually reserved for purposes of 
famine relief, protection, and iusurance ; but merely a more convenient and 
effective distribution of the balance which is hkely to be available for protection 
and insurance after providing for the cost of actual famine relief. 

247. Minor worTcs . — We have next to consider the financing of Tninp r 
works. From what has been said in paragraph 226, it will be seen that a great 
many of these works may be regarded as revenue-sustaining rather than as 
revenue-creating works. Ihey are Government, village, or private works, which 
have existed from time immemorial, and on the existence of which a large amount 
of revenue depends; the expenditure incurred on them by the State, and 
the obligations which it has undertaken for their future maintenance, have 
been incurred and undertaken, more in consideration of the revenue and of the 
agricultural interests depending on them, than for the sake of bringing new 
lands under irrigation, or of creating new revenue which would justify this expen- 
ditiire as a financial investment. The expenditure incurred on these works may 
be regarded in almost the same light as the cost of collecting the revenue, being 
absolutely essential to its fuff, realization. Such expenditure cannot legitimately 
be met either from loan funds or from the femine grant. All outlay on minor 
works of this kind has therefore been met very propedy from current revenue 
or the ordinary irrigation grant. 

24S. Transfer to major tcorics of all minor vsorlcs loith reliable capital 
accounts . — ^But it has also been shown that there are many minor works on a 
different footing — works which have a capital account of their own, and a 
revenue account which is credited only with such revenue as may be fairly • 
attributed to the capital outlay recorded. Some of these works fulfil the condi- 
tions of a productive work: aUare essentially protective: and the only reason 
why they have not been classed as major works is, that aU expenditure incurred 
on them* has been met from the ordinaiy irrigation grant. Capital expenditure 
on works of this class do® nor appear to us a fair charge against current revenue: 
p-nil we think it probable that their irrmating capacity could be greatly developed, 
and their productive and protective value increased, if th^ were treat^ as 
major works. TTe recommend therefore that all existing minor works, for which 
both capital and revenue accounts are now kept, and the revenue accounts oi 
which can be accepted as indicating, with reasonable accuracy, the true return 
due to the capital expenditure, ^onld be transferred to the class of major 
works, whether they actually fnifil tire conditions of a prodnctive work or 
not. ITe also dKiK to repeat the recommendations made in paragraph 558 
of the Eeport of the Famine Commission of 1S9S, that all new minor 
irrigation works which will form no integral part of existing minor works, 
anf which are l&ely to cost more than Es. 50,000, should be sanctioned 
as major works, so that current levenu® may be refieved of the cost of their 
construction- It is not necessary that a separate account should be kept for 
each work. For purposes of account it may often be pc^ible to group tog^er 
all the works in the same disirict or some other convenient area. 

249. One consequence of the adoption, of the former of these rec ommends- 
tions will he. that the public- worst debt will he increased hy the . ' int of 

- Piril. 



.84 


the direct capital outlay on the minor works to he transferred to the class of major 
works, the general or nnprodnetive debt being . decreased by the same . amount. 
Wq xmderstand that when it was decided to exhibit Separately, in the a-n-nnnl 
I’inance Accounts, the amounts of the non-productive and public works debt, it 
was proposed to include in the latter the direct caf)ital outlay on all irrigation 
works for which capital and revenue accounts were kept, w^hether the outlay 
had been met from loan funds or from current revenue, on the general consi- 
deration stated in paragraph 230. AH works of which the capital cost was to 
be included in the public works debt, were to form a distiuct class under the 
name of ‘ major works.’ Owing, however, to the uncertainty that then existed 
as to the reliability of the capital and revenue accounts of many irrigation works, 
tho cost of which had been charged a^inst . revenue, it was considered advisable 
to exclude all such works from the new class of ‘ major works,’ and to class 
them, as well as all works for which, no capital accounts were kept, as * minor 
works.’ It has thus happened that the term ‘ major works,’ includes produc- ’ 
tive and protective works only ; but there appears to be no real reason why irri- 
gation works, charged against revenue, which fulfil the essential conditions of a 
major work, vie., that reliable capital and revenue accounts are maintained, 
should not be transferred to that class, and the capital outlay incurred on them 
included in the public works debt. We understand that the Secretary of State 
has recently sanctioned the transfer of one important work of this class,, the 
Upper Sutlej Inundation Canals, from the class of minor works to that of pro- 
ductive works. This work fulfilled all the conditions of a productive woi‘k ; but 
we think that, if our previous recommendation to abolish the distmetion between 
j)roductive and protective works is accepted, all minor works which have reli- 
able capital and revenue , accounts might with advantage be transferred to the 
class of major works, even if they do not fulfil all the conditions of a productive 
work. 

250. Capital aGGounts of minor works. — As a corollary of these proposals, 
we would suggest that no capital accounts should be maintained for those minor 
works which now have them, but which cannot be transferred, to the class of 
major w'orks owing to tho unreliability of tho capital and revenue accounts 
hitherto maintained, or to the difficulty of making them reliable. Such 
works should be transferred to the sub-class of minor works for which only 
revenue accounts are kept. It is useless to maintain capital accounts which are 
altogether misleading. There is -a x>recedent for the action recommended, in the 
Base of the Lower Sutlej and Chenab Inundation Canals, the capital account of 
which was recently abolished under the orders of the Government of India. 
These canals were taken over by Government bn the annexation of the Punjab, 
and have since been maintained ; but the cajdtal outlay recorded against them, 
during the 36 years they were under Government management, amounted to 
BiS. 1,33,825 only, most of which was incm’red in the construction of such works 
as bridges or inspection houses ; the area annually irrigated was about 300,000 
acres and the net revenue creditable. to the works, after deducting all expenses of 
management, averaged Rs. 2,00,979. Thus, as long as the capital .account was 
maintained, a return was shown averaging 196 per cent, on the capital outlay, 
Avhich was of course wholly fictitious and misleading. This is a good instance 
of the unreliability of the capital and .revenue accounts of some minor works. 

251. Simple classification wjjajjrojjoged. — If these proposals are accepted, the 
classification of irrigation works will be greatly simplified ; and it wiU be more 
consistent and rational, and more intelligible to non-experts in irrigation finance. 
In place of the classes and sub-classes previously shown (paragraphs 225 and 226) 
there wiU be the foUoAving : — 

,1. Major works ; to include all works for. which reliable capital and 
revenue accounts are kept, whether the capital cost has been mot 
from loan funds or the famine grant, or from current revenues. - 

II. Minor works ; to include all works for which capital accounts are 
not kept, and to be sub-classed'as follows 
(o) Minor works for which continuous revenue accounts are kept. 

(6) Minor works for which revenue accounts are not kept. 



T7itli regard to flie sub-classes of minor works, continuous revenue accoimts 
should be maintained for almost all minor works ; but if they are ‘ true minor 
works,’ that is, works on which expenditure has been inciuTed more for the sake 
of protecting existing cultivation and revenue from retrogression than as revenue- 
producing works, the financial results will not be represented by the excess of 
revenue over expenditure that may be shown in the revenue accounts. The 
revenue will in most cases be the revenue dependent on the works, and not that 
which is a direct result of the expenditure incurred. The main object of a 
revenue account for minor works of this kind is not to show how profitable the 
expenditure has been, but to indicate the proportion of the gross revenue 
dependent on the works which has been required for its sustentation, or to pre- 
vent retrogression. Class II (&) will include small revenue-sustaining works 
which it may not be thought desirable to place in class II (a). The fina l outla.v 
on petty works which are not expected to earn revenue, and on which no revenue 
is dependent, will also be accounted for under this head ; as, for instance, outlay 
oil surveys for works which have not been carried out, or the cost of carrying 
out boring experiments which are not chargeable to any particular work. 

252. Transfer of imp'oved minor icorks to major works . — If the classifica- 
tion which we have recommended be adopted, class II (o) will stiU indude 
many works of great importance. As long as Glovemment is contented merely 
to maintain and manage these works, or to introduce slight improvements from 
time to time as fimds can be spared for the purpose, this classification is appro- 
priate and aU the expenditme required may be met from current revenue. But, 
as has been pointed out elsewhere in this report, great extensions and improve- 
ments are possible on some of these works, which will change their character and 
lead to a large increase of revenue, and protection. As an indance, reference may 
be again made to the Lower Sutlej Inundation Canals, and to the recommen- 
dations that have been made in paragraph 53, Part 11, of this report. TThen the 
proposed exponditiu’c cannot be met from current revenues, it will be advisable 
to transfer these works from the minor to the major class and to open capital 
and new revenue accounts for them. For this purpose it will be necessary to 
determine the average value of the revenue dependrat on the work at the time 
of transfer. The capital account to be opened will indnde no share of past ex- 
penditure, but will be debited with aU the outlay incurred on the improvements 
proposed. The new revenue accoimts will show annually, not only the total net 
revenue dependent on or creditable to the work, but also the amount due to old 
irrigation ; and the difference between these wifi, be taken as the net revenue 
due to the capital outlay, by which the financial results will be determined. 
This is no new proposal.* It has been adopted in many cases, particularly in 
Sind, in which minor works have been converted into productive works in con- . 
sequence of extensive remodelling. Hitherto, however, such conversion has only 
been sanctioned when it has been shown that the remodelled work was likely to 
fulfil the conditions of a productive work ; but we think that a minor work 
should be converted into a major work whenever it is proposed, as part of a 
carefully prepared scheme, to expend larger sums on its improvement tlian can 
be met from the minor works grant, and to change its character from that of a 
minor into that of a major work. The expediency of inciuTing this expenditure 
will be a matter for the consideration of the authority who is empowered to 
sanction the estimate ; but when sanction has been accorded, the transfer to 
major works should follow as a matter of cotu'se. The effect of these proposals, 
if accepted, will be the gradual transfer of all the more important minor works, 
and of those on which there is great room for development, to the class of major 
works : -^nd the assignment to this class of almost all new works costing more 
than Bs. 50,000. AU future capital outlay on these works wiU be met from 
loan funds, though, as a set-off against the increase of debt, the share of the 
Famine Fund which might otheiwise be devoted to the construction of protective 
works wUl be shown as applied to the reduction and avoidance of debt. 

253. Finaiwing of minor works . — ^Wehavenextio consider the financing of 

those minor works which cannot fulfil the conditions of a major work, as defined 

in paragraph 251, and wliich wo have caUed ‘ tiuo minor works.’ TT e have ali-eady 

remarked that expenditure on revenue-sustaining works of tbir •'lass must be 

>- 
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regarded as a noiinal charge on general rovennes, and cannot properly ho mot 
from loan funds or the famine grant. We have also expressed an opinion that, 
in some provinces, the obligations ivliich have been undertaken by Government 
in respeet of these works, have not always been liberally interpreted or vciy 
fully complied with, owing mainly to the inadequacy of the grants for minor 
works. We think that in many provinces more money may, with advantage, be 
spent on the improvement and upkeep of existing minor works of tliis kind, and 
that, in some, new obligations ndll also arise which will have to bo met from the 
minor works grant; such, for instance, as the cost of experimental wells and 
well-borings; for, as before explained, the minor works grant covers not 
only irrigation, but also navigation and agricultm-al minor works. If the grant, 
is relieved of the demands which have hitherto been made on it for the 
improvement or development of the works which wo propose to transfer to 
t he class of major works, and for new minor works likely to cost more than 
Its. 50,000, it may bo possible to provide for all necessary expenditure on ‘ true 
minor works,’ without any considerable increase of the grants which have been 
sanctioned of late years. Wo have learned with satisfaction that the state of the 
finances has enabled the Govcininent of India to increase the normal givnts 
under this head tor the year 1902-03, and that it is contomplntcd to give a grant 
considerably in excess of the normal, during the foUon-ing year, lliese special 
grants should sufQcc to make up much lee-way in the provinces in which loss 
attention and money have been devoted to minor works in recent years than 
they deserved ; but wo hope that there will be no great need for special grants 
of this kind in fiilnro, if the proposals made in this chapter are accepted. 


Section III.— PEOV1NCIALTZA.TION OF lUEIGATION WORKS. 

254i. Freliminai'i /. — The only question which remains to he considered in con- 
nection with irrigation finance is that of the provinoializatioii of irri.gation works. 
It has been suggested to us that if irrigation works wore all piwnnciaHzcd, and if 
the Provincial Governments wore allowed or required to devote all the jirofiis that 
might accrue to them under the irrigation settlement to the construction of now 
or to the improvement of old works, there would ho a great incentive to carotul 
and economical management, followed by a considerable extension of irrigation 
works. Wo readily admit the advantage of provincializing the managomont of 
irrigation works whonevor the conditions arc favourable ; but ns regards existing 
works wo cannot recommend that the profits wliich may aoerno under a provin- 
cial settlement should ho car-marked for the construction of new works. The 
irrigational requirements of a pro-vunoc have no relation whatever to the profits 
that may bo made under the irrigation contract or scltlcniont. In one province, 
where these profits have been considerable, new imgation tvorks may not be 
required, or there may ho other provincial needs of greater urgency. In 
another, whore protective works are most urgently required, there may have 
been an actual loss on the irrigation contract. The constroction of new irri^- 
tion works in any province cannot he made to depend on the profits made under 
the provincial irrigation contract. There is nothing to prevent a I»ocal Govern- 
ment from applying the profits realized under an irrigation contract to the 
extension of irrigation ; but it is unnecessary to insist that they should ho applied 
to no other provincial object, or, on the other hand, to limit expenditure on 
ni;w works to the amount of such profits. Iliero is at present no difficulty in 
obtaining funds for neiv major work.s outside tbc provincial contracts. In 
Ibo only province in wbicb the provincialization of all irrigation works lias been 
at all strongly advocated, it certainly cannot be said that less funds have been 
granted by the Supreme Government for the construction of new works than 
would liave been available if the works bad been provincialized. The provi- 
sion of funds for new works of any importance must depend on the merits of 
the works proiwsed, or on the needs of the proidncc, and not on the ])rofils that 
may accrue under a provincial contract. So far, therefore, as e.xisting works 
are coiieernctl, wo shall confine our remarks to the question of provincializing 
thof.'’’ wliicli liave not yet been provincialized, without further reference to the 
suiiiicdimi that the profits acfrumi: to the Provincial Govermnents should bo 
n^vrveil exclusively for irrigation works. 
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iiTtri. JitJfif'tiUirr iti i<n<rU:riali:inif y-rtuluciire irr/r/.'je.—riMioitilly, w nre 
r<f f'pininii On! !ln‘ itf I'nivinrinli^atinn or tlcrcuIrnH'/nfion nre likflv 

{.« Jo* 0- fully uuirl* (1 irj tin* of irriirfitinii Av<trkK ns in any otlnr 

ltr.'i! 5 i'li uf pnnito'ial ruhnini'-trafion. Wi< ronsiilrr nNu lliat .'i(h\nnl,nir<'S 
\v..u!il lo» inui'Jj v;r> .’s^ r if tin* (•■««! of pruvno’ial .«.f*mfnn*nfs rould lu* Icnt'lh' 
Oi'i! ; }iu! Jjii*. i*. » c}it<“' 4 :<tn «*f comraJ ndinini'-tnitinn it i*^ not witlnn our 

!«> mi'idi r. 'lloTi’ ar«*. limv«*v<-r. dilUnjUios in flnMvny of jnovin* 
rirtlirin;: oil » initrati'*!! work*-. *rii<T<* i«. in llio fir*-! plriro, tlu* (jinirulfy, 

wliirii in nu'*.! j-niviju** of oornvjly i''.|iinnlini,' lln* nvorritro rmanciai 
-.IS?!'. <"f iir!::r«! 5 on \x^-rk^ for tin* l» rin of tin* jirojK.*.i'(l .*-(■! I Irmi-nl—n diniruHv 
vliirh will Jo* o'..*j,'mv;st« *1 if kti'j^rr J^-rjn ‘■'*{t!i no*!)!*, on* inirr'ducod. Iff*, 
y-ttlsr.j.' * n jli:*. rovonti* tint ili** »-jiIy jiruvinci-- jn xvlni’li j>rfiduc'fivo works 
}-<tn {'r--vjt!r;:i!ir ' *1 on* l!«n:.'al and tin* l‘ni(<*d J’roviniw. In flu* 
r rn r.rw xx^rk*- Isov** li''<’n ronsfrnotrd sinn* tlm ranals wore 

jr-*xji ririliToil ; on*':, oi!lt<iui.'l« nil tin* i^Ji-ljn*^' works liad pjovod nnn'inn* 
n* ito. s! WO-- niilioul! {-i forni 0 fair o'-iimn!.* of {In* normal rot urn. 
I;-. ;i,i- r!.!;< d Tr.ix ii.ro>, ill*' ooiy n» w xvurk of imprirtanco is tin* ]*’atolijiur 
«f !!.<• l^.'o>r JJ.oi.;:**. wliioli was ojunod in I**!!!!; hut tin* 

n V.uio f;s'jn x;<.r 5 .'- liaxo In * n lialil** to eroat llnotnal ion, .arid Jhis 

l. T.'!.* llirto' j <1 «.s!T:riiily in llio Way «>f j'MX im-sallrataui. It may Iio jirs-jldo 
!'• ?<■:• r:>*! w;;h fa-.r r**'> «r;.«y , for !!ir j i,f a ].r>i\ iticial s -ltli-mont, tin; 

ni> n* * iw* nt-.i- dtn:5.:.*n*> rii". »*f \rar-: Itiit. if fliis r<*xt nin‘ form a <’«n*.id('r- 
- ' ' j n>jv.i;;<in . f sl,i I :ox js.i i.il riXTjun. s* ri<ius d> \ intimis from tin* normal 

1. ...... — ti... ...... 0*1.: . 
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may 1> r .a trv.ij n, r;'.i}iri;r:.'s tin* j'lox iiioi.il linatio* s. 'I’liis diflicnlty xvas 
* i;-' ?:* -<■'•'1 dtirir.v; !l;* !ir *. |.n.*.i!;r:-»l »..t;l.-jjn‘ms in tk** l.'nitod l*rovincos; 

% j • . k ...k . A 


1 '!'> ;! 1.:.* 1 I ' n ir.* 1*\ f*.'>ji;it»e 'k'* rurr*-ii{ ‘rjllt jin iif on tin* Imsis r.f an c^jUal 
*•;< f f ! < ! r. v< .‘.s!*' 1>< ’.w < < a {In- Itnj rrial ai.d I’rovijn'ia! GxiVornments, 
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iVoT *!' .M jii ir Works Invo lioi-n j)r«>\ inrialir.f'd in 
k< rj,i!<'i I’r r- .M.'idras, and Hnrnn. 'lln* minor W'orks in Bon* 
:,rr, wj'.li Ili** t tn I ‘.i**;j o{ tin* Hntan CanaK which liavo Int'u jirartiivally 
'•( ti*'!. t::iX -on .nt'd a'erirultma! XMcks «>niy. the frovinoialiration ol 
xth-ris 5 r.-,* a!' J.o dijra-ulsy 'Ih'* minor xxori.s |n tin* lijiitod Provinors arc 
ci%. » of a char.-c'.rr wril 'uilol for prox in*"i.alira!ioli. 'Iho-c in M.ndms and 
Hf-r:;-:: ar* n au.ly of jh. kiiol to whioh wr havi* ajij)lic«l the term 'true minor 
xx*-rk* ’ 'Ih'- r<-x<-;,x:<- d* j rndont on ih'-m js alm<ot i*\olxi'ivoly land roxomio, iho 
j '■? f xxhirh follow*. !h»- j-roj ortioji of ihoxvlioh* kaxid ri'Vonno xx'liich 

;s !<• :h<- j-r.-x Is.c.* umUr tin* omrrnt st tihanmi. .-Ml xvorks of this 

k:i;d n.av v< ry i n.j- ;lx hr pMx incialiroil : for |'n)X’inriali?.atlon in .such cast;s 
r*'.:d!y ni'-ai-.s ’jir>iviiiri.-di.'.'t!i'*n of » \j'rnditnrr. or an assitnimcnt to the pro- 
xii.rr of a ri-rtain 'Um f* r till' njtkrrp of tin* xvork’s. But Iho .sum iissl!niod 
to *.l.r Mad;;.'- ]'n"-id<'nry i-, not Miflicirnt fxir this pnrjvj'C ; and it is thcri*- 
fo;c innd«-<jijrit*‘ t»» r.ixrr. xxithont dctrimritl to «*xi*-linir xx'orks, any oon- 
^il^^•r:lld^• r'!Lj>»-j’.ditur<' on n<*xx‘ xv<irks of tin* kind hithcrio classed ns minor 
Works, hxjt whirh an* really in!«-iided for tin* extension of irrijrtition to nnpro- 
ti rte] areas. 'Ihis difiienity xxould, hoxxx'Vi-r. he inct hy treafini: .such xx’orks .as 
may r works in aceordanee xxith our present rei’ommend.alions (para^mph iJ-JS). 
.\* already stat»il, tin* fexv pruxincial irii-jivtion works in the I’nnjah arc wwks 
xxhich haxe hi**'n eonstniet^d hy tin* I.oeal tioYcrnincnt out of piox'incial rcx*c- 
ttues since the system of I’mvincial Accounts xva.s introdncial, and they arc not, 
iis in other jirnxinees, xv<»rks hirincrly Imperial xvliich have hecn provincializwl. 
In Bomlm*, the only pn»vincial xvork is one that xv.as piwineinlized for special 
reasons; hi«t if tin* (Jokak Canal is extended, the ]m*.sent pn>vincial xvork will, no 
donhl, he merged in the larger xvurks and xvill then probably hewme Imju'riak 


2>u. J'tirtlit'r jji'drinriaUzitfioii of twisfhig trorls jU'ohdbly aihistthfc in cer- 
fiiiu rttFffi. — Aitiioii.t^h in the e.'ise of all xavislin^ pnivincial xvorks the conditions 
have been faxmnxihie, or there have been special reasons for provineialization, 
ainl althoui'h no xviirks classed as ])roleelivc, have hitherto been pi-ovincialized. 
we K*c no reason to anficij)ate any gn':xt. diflienlly in provincializing all exist* 
im; irrii,Miion works IhrmJf'hout India, xvhethcr major or minor, if lliis ho con- 
sidered desirahii* ; and w*e. certainly see no reason why protective wwks shonhl 
remaj!! Jmi)crial in those pnjvincc-s in xvhich pro(*'. ''X*c xvorks Imx-Cj^ljecn 
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CHAPpR iX.-“METHODS OF'OHARGING FOR WATER. 

264. Water rates in Northern Throughout India tlie basis of 

charges for -water supplied by State works for irrigation, is the area . irrigated ; 
but different systems of charging are in operation in different parts'of the 
country. In Bengal, the United Pro-vdnees, the greater part of the Punjab, 
and on all of the newer irrigation works of Bombay (exolu^ng Sind), 
a Water-rate, varying -with the kind of crop grown, is charged per acre 
watered, apart from the land revenue assessment. This is known as the occu- 
pier’s rate. It is paid by him in return for the water supplied and forms . part 
of his expenses of cultivation. It is for many reasons impossible to fix this rate 
so high as to leave the occupier no larger margin of profit than would suffice to 
induce him to take water, so that the introduction of irrigation is generally fol- 
lowed by an enhancement of rents. In provinces, the revenue of which is not 
permanently settled, a diare of this increase is taken by Government at revision 
of settlement, either in the ordinary way, or by the imposition of an owner’s 
rate, which, although payable by the owner, is, like the occupier’s rate, levied on 
the area actually irrigated during the year. The owner’s rate may be 
imposed during the currency of a settlement on lands which have been brought 
under irrigation after the settlement was made. 

265. Where a land revenue is permanent, as in the districts of Bengal, it is 
not permitted -to increase it on account of the water advantages acquired from 
the construction of new irrigation works ; and as the occupier pays the water 
rate, the landowner reaps aU the benefit of levying an increased rental, without 
bearing any part of the bm-den thrown on the tax-payer by the construction of 
the works. It will be seen (II, 442) that in the district of Saran, where there 
has been a strong wish expressed for irrigation, accompanied by the assurance 
that water will only be required once in four years, there has been a proposal to 
meet the cost of providing irrigation works by levying a cess on the district, or 
on that portion of the district that is benefited. 

266. Irrigation revenue in Sind, — In Sind, where there is but little culti- 
vated land that is not irrigated, the charges for water are not taken in the form of 
an occupiers’ rate, but are included in the land revenue assessment. In this pro- 
vince the land revenue is fluctuating, and is levied only on the lands actually 
cultivated during the year. Nine- tenths of the assessments on irrigated lands arc 
regarded as due to the canals and are credited to them in the accounts as irrigation 
revenue. It is therefore practically a water rate, varying -with the area actually 
irrigated and the kind of crop sown, although taken in the form of land revenue. 
This Sind system somewhat resembles that which is in force in Egypt, -where 
it is impossible to cultivate without irrigation, and where the land tax is levied 
only on land wluch gets irrigation by flow during the Nile flood. 

267. Assessment in Madras and on old toorks in Bomlug.—lji Madras 
separate water-rates are charged on dry lands watered by newly constructed 
works or extensions before the area of irrigation has become established, and in 
a few other special cases. But, in general, the irrigation charge is consolidated 
in the land revenue assessment. In Bombay also, on the older works of the 
Presidency proper, the charge is consolidated. This system is evidently the most 
simple, and where the area inigated is subject only to slight changes, as in the 
rice flats of the Madras deltas, and in the ayakats watered by the innumerable 
tanks of Southern India, it is probably the best system. It has, moreover, an 
advantage in elasticity of application over that pursued in Northern India. The 
Settlement Officer in Madras and Bombay takes into account the -whole cir- 
cumstances of each survey field, the productiveness of the soil, its proximity to 
the market, etc., and he may fix his assessment as high as Its. 14, or as^ low as 
Us. 2-8 per acre on fields which have enjoyed the same amount of irrigation. 

20S. Sale of tcatcr by measure. — There is one defect which is common to 
all the systems which have been described above, in that no inducement is offered 
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undei? any o£ them to the cultivator to economize water, and to see that it is. not 
wasted between the Government channel and the field. It has long been an 
attractive idea to many irrigation officers that the true method is to sell the 
water by measure at the bank of the distributary channel, on the assumption 
that under this system the self-interest of the cultivator would induce him to 
make every effort in economizing water. In 1854 Sir Prohy Oautley wrote *: — . 

"It is to this adjustment, to this determination o£ a unit by which water can be equally 
distributed, and to tho invention of a machine by which such units can be discharged in a given 
time, that we have to loot for a fair and economical esjenditnre of the canal supply.'* 

The late Colonel Baird Smith, in his interesting work on Italian irriga- 
tion, described how he found this system working in Lombardy ; and on his 
return to India as Superintendent-General of Irrigation in 1854 he introduced 
a modification of the Italian system on the Ganges Canal where it was tried, 
for several years. The system was to sell the water by paimana, or module ; . 
and although no simple form of sluice had been invented which would give a 
uniform discharge in the village channel under a varying head of water in the 
distributary, still it was thought that something sufficiently correct for practical 
purposes had been arrived at. 

269. From tho beginning it was a failure, as it was bound to be even if the 
module had given accurate results, which it did not. The cultivators on the 
Ganges Canal were not used to irrigation, and looked on the module with con- 
siderable suspicion. They had no idea of the quantity of water required for 
the irrigation of an acre. "Worst of all there was no effort made, nor could it 
be made, to sell to each peasant cultivator the small measure required for his 
small plot of land ; and there was not that co-operative spirit among the people 
which would have enabled them to partition out to each holding its proper share 
of the measure sold to the village. After a few years’ trial the system was aban- 
doned, and it has never since been restored. 

270. Leases on the Jwnna Canals . — With the same laudable object of 
avoiding all unnecessary interference on the part of thenanal establishment with 
the domestic details of the village, and of encomuging the economical use of 
water, the method was adopted at an early period on tlie Western Jumna Canal 
of selfing water by contract, on leases emending up to 20 years ; the land-' 
owner agreeing to pay a fixed price for a water-course head with a given area of 
opening. But at this time various changes and improvements were going on. 
It would have been fatal to have stereotyped for along period of years the exist- 
ing conditions of each irrigation outlet, and the system was abandoned. 

271. Again on the Eastern J umna Canal, where things were supposed to have 
arrived at some finality in 1863-67, a great many three-years’ leases were entered 
on ; each lease being for the irrigation of lands within the village area, the 
number and position of the village outlets remaining unchanged. Very favour- 
able terms were offered to the cultivators, reductions being allowed of from 
14 to 18 per cent, of the average sum they had paid as water rate during the 
preceding five years. The leases were readily entered into, but at the end of 
three years all declined to renew them, owing to the impossibility of ffistributing 
the water and of adjusting among the different cultivators the sum to be paid 
by each. The system then of recording every season, by the aid of village maps 
and registers, the areas of all the fields watered and ^e crop grown is stiU in 
force in the ijuited Provinces and in the Punjab. 

272. Long term leases in Sengal . — ^ Although no attempt has been made 
dmdng the last 35 years to persevere with or to revive the system of l^sesin 
Northern India, conditions in Bengal have led to the gradual evolution of the 
system which is to be found on the Sone and Orissa Canals. In this province, 
where climatic conditions render it very doubtful whether the cultivator wiU, in 
any particulax season, take water for his field or not, successful attempts have 
been made to induce him to take a lease for five or seven years j and the whole 
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• B«pott on the ' Ganges CaniJ, Vol. I, page 430. 
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jnr.v.nr^r ^vniild pmlj.ilOy intrnihtro a fpali’ of nlini^cs pr-r liour for Ihc urp of n 
ftjU Inr.' Knppk, ll»<' v.ihj*’ of which Ihc iiuUivntor-; vrmihl Iwvo no difficully 
in npprv'cln'.tJi!-: afN’rn Hitlc I'sprri'Mico. 


In h.*';h !h'‘-i‘ Ih'TP ic nn clcmcnl of difllcuUy which <lc.«on'05 
nv i'. cv-Tur- in n f:r>'.\N'r or th'jrn’cin nil f-v.'-ti’nic of ohnrtrimrhvvolnini!. 
T!v‘ ■»;dn''' of ft tini? of Mipjily dflivoo'd at ih<* filuico <if ihc {nnk or n( tho 
j nn'-pin:! •iasitm. »•. vi ry jntndj metre when applied to land<« in the immediate 
v’.n'istv jl’.a'j wlirn t.i».en !<» laiak two or three mih'-i away. Tl>e cultivator 


tlif la*,;< r e.tntat! .afluid to ]xny n>. nuioh per unit of supply as the cultivator 
t !*!'.•' fenr.er. for If nlll irTic-ife a iimeh ••mailer area. When the whole 
r.Te.-i : pr.:ffc‘.i »n !■• no! \ery lame, tin* difllctilty would prohahly ho met hy 
a ujiitorm mte «■? ehrir;:*’ with rt’fejvur** to the averatre lea^h of l«ul ; hut 
V.3.. n ‘.lie area i- lr.r,:e n '.yt/sn ».f piyin'Mil hy volume is Hkely to hn^k doAvn, 
nt:!<- ' there !• .a 'caletif char::«--. which ••liould vary inversely with the 

of the fi* ;<!■ to h<' itrit.’at'xl fr.un the |V)int at whmh the .supply is 




Th.ea- fka* p>a»!.ahly n few works on which a sy.stem of chanrinc hy 
V. h.i i.f thi’- hir.'l he lntn>lur*sl without mueli diii’n'ulty. Tliey wotdd 
f/-. r .a \;ih:vile nie.r,n>. «.f f.v’ ndv.int.ai.'e- rlaiiutvl fora volumetric sy.stom 

• f rhar.re; at.d, if r.'l thc-e ri«h,ant.M:*"> were nalired, they would he equally vnhi- 
r.h'e re .a ne-it-" <f ir.e.vtsrin;: th*' jnen'.-ee of eflicieaey which micht he expected 
on ir.ni.Tit'en v. . rj.i. jf oh,ar.:e<. v.er.- h.as- d on the supply usixl and no* on 

t'.f' r.r<“. :rr.’:’.-i'e >h I'e.it the lielii in whieh the nu't»’r system of chartrint: ran he 
i' Vf ri‘ lijiiitf'h 


I'l*-. /i iV#j /.Vtt* -The hasis of the meter system 

«! ilar.-e-t; kr n.at* r is th.at itir cultivator pays a cert.ain sum JXT unit. In a 
r.vt.;. '.-v. rn.e ur.it «.f w.vter jti.ay he sunjejeut (>> matun* hk crop. In a dry 
irf*.*.'- n it may r. >p.iir.- fr.e tii-.its; .atid in the l:\tt«‘r r.ise he will jny five times as 
}Ti::e3i ,*.• itj the f* r;r,< r, .•dfliouirh tie* value of the emp ohtaiJifvl may he no 

r V, ill oft< ti h<- )e \ In the m<xhih>sys|en> the cultivator jj.ays a Mto 
i‘iT thf vi-hirt'c of v..*i:<rrdjov,i-.l :•• p‘.‘s ihn.ijelj a sluice, at prevcrihtvl interval 
of tj?;!.’, iti ntfiirie!;; (pi.antity to inattin* his crap, the disehnr?'’ of tho 
shiie ’ h-.-.rii:e :i C' ri.tin pniportioji l<tllie .ari a to he irric.atcd. In a rainy .season, 
jf he li.-.s t.ah< j! fitje natenr.e fo] his field, he will have to ]viy the same ns he 
wjc.iM in .a dry ♦j.v m nhen he may r.-ijuin' five w.afcrincs, lie p.ays, in fact, 
:A .a t'ioh rate r.r.d utsift rjn rat" pi r unit for th*' supidy which is placed at his 
u:sj>’..'.ah ru.d fit.t, ;c- tu'.-h r the meter system, at a much hiirher rate for the 
which le* actually tala->. Under the latter systiun, he jnijjht in a dry 
s haVi- t/i pay than ihecMpwas worth; while in a wet year he miirhf 
pr.Y i nly a tritlin;.' ••mn r,,r n s‘jn«.do watcriiur, which nevertludess was ahso- 
luteiy ji*-r.-'\:;ty In savt' a valunhle crf»j» that he mi"ht not have sown at 
:dh hut fi.r the knowh'*li.’e that he could i;ct the water when ho wanted it. 
(Jn tills erfumd alone the iiio<lulc system, with its lower unit rite of charge, is 
ccrlaiu to he more a«'cept;dde to the cultivator than the meter sy.stem. Ihil 
tliep- i\ rttioCher rc-ison wlihdi renders the latter wholly unsuitalde for gencml 
adoption. 

l;71h On any extensive canal .system the prineip.al oare and duty of the irri- 
pation officer is to ensure the ivpular delivery at tho oxtivniifics of all his 
dktrihut.irii's (either simultaneously or according to a fixed system of rotation) 
of thesupply re<|uired for tho irrigation of tho crops or the preparation of the land 
for sawinpi^ 'When arrangements have thus heen made for .sending water over a 
distance, which m.ny ofti’ii amount to over a hundred mile.s, for the use of a 
particular water*couise, it is obvious that it ought to ho paid for, wlicthcr the 
ownei-s of the w.nti’r-eourse »deel. to take tho whole of it. or not. A very 
large percentage of llio sujiply actually rondereil availahlo at the head of tho 
wator-courso h.ns heen unavoidably lost in transit, and when water has p.assed a 
certain distance down a disfrihulaiy, it c.annot ho sent hack again orutiliml 
chowhere, if those to whom it has been allolfcd deelino to f.al'o it. Tlie ease is 
allogcihor ditrcrcnl from those which liavo heen considered in pai'agrnphs 276 
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and 276, in nrliicli the source of supply is close' at hand, and can be readily 
tapped to meet the requirements of a consumer on application to the man in 
charge. 

280. Por this reason the meter, system is quite inapplicable to large irriga- 
tion works, and the module is the only possible system of charging by Toluine ; 
the function of a module being, not like that of a meter to measure the volume 
of the supply passing through it, but to control it, so that when fully open the 
discharge wiU be constant and will not lise above or fall below the rate at 
which it is set, whatever variations may occur in the level of the water in the 
supply channel, or in the drawing capacity of the water-course, which can 
very often be considerably increased at the will or by the action of the owners. 
The consumer could if he pleased reduce the discharge, or close the module 
altogether ; but he would not ordinarily be entitled to any reduction in the 
charge made if he failed to utilize the whole supply for wMch the module was set. 
We arc convinced that this is the only system of charging by volume suitable 
for India, except in the special cases referred to already; and it maybe added 
that in all countries in which an attempt has been made*fo charge by volume — 
in Italy, in Spain, and in America— it is the module and not the meter system 
which has been adopted. 

281. DiffiGnliies in obtaining amodtile.~lt is often supposed that the 
main objection to the module system is the difficulty of obtaining a satisfactory 
module. It is of course obvious that it is impossible to enter into ah engage- 
ment with each individual cultivator, or to erect a module on every holding. On 
the other hand, charges jby volume cannot be recovered from a larger unit than 
the village ; for there would be great and insuperable difficulties in distributing 
either the charge or the supply between the members of two or more villages. 
But a village is often irrigated from one or both sides of two or more indepen- 
dent water-courses, according to the configuration of the ground, so that the unit 
for the purpose of volumetric charges must always be the water-course, and each 
water-course must be suppKed with its own module. There is another reason 
which limits the size of the area which may be supplied from one module, to 
which allusion has already been made in paragraph 276 — a uniform rate 
cannot be charged per unit* of supply, when there is very great variation in the 
lengths of the channel leading to the consumers’ lands. 

282. The construction of a module in itself presents no great difficulty, if a 
reasonable amount of attention can be given to its worlang, and too great a 
degree of accuracy is not insisted on. Sir. Kennedy, Superintending Engineer in 
the Punjab Irrigation branch, who has recently studied the American ^stem of 
irrigation on the spot, has told us that the system of charging by modulo is in 
general use there, and that the modules, altliough not very accurate, give satis- 
faction. But they arc applied to chaimels of much greater capacity than that of the 
ordinary Indian village water-coiu’se, which ordinarily varies from half a cusec to 
four eusecs ; and the American faraners are much better able to look a^r them- 
scl ves and each other, and to satisfy themselves as to the fairness of the distribution 
and the correct working of the modules, than the Indian rayat. In|Northem India 
there would probably be on an average five modules in eve^ irrigating village, 
scattered all over the coimtry, and under very little supervision. would have 
to work with avery small and oftenabardly appreciable head; their working must 
not be affected by*silt ; and they must be so designed that they cannot ea^y bo 
tampered! with. ’Clockwork and similar complications must bo regarded as outof 
the question. All these difficulties are considerable, but we arc not prepared to 
say that they cannot be overcome. If it were once decided to take up the question 
of volumetric distribution in earnest, we have no doubt that the ingenuity of the 
irrigation officers and of other inventors would be equal to the occasion ; and that 
a satisfactory module could he devised, if all condition.*; and requirements were 
clearly understood. Tlie fact is that no serious attempt has hitherto been made 
to introduce modules, because it ha.s no donht been felt that the wont of a good 
module i.s one of the least of the diffioultics in the way of a volnmctric system 
of assessment, 
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283. Ohjections hy culiivalovs . — first of these difficulties is the distiust 
with which any change in the iwcsent system would he regarded hy the Indian 
cultivator, who hnoAvs nothing about tiic quantitative determination of the 
sup2>iy of flowing walei*, hut has been accustomed from time immemorial to pay 
a revenue de 2 )endont on the area and nature of the crops w’hioh he cultivates. 
A water-rate based on these factors is intelligible to him ; a contract for a given 
supply of water is not. He does not know how far the supply for which he 
contracts maybe curtailed or tampered with by the petty ollicials who must 
be employed even under a system of volumetric charges, or how he is to bring 
com 2 )laints of short supply to the notice of the canal officers, and to establish 
them. Then there is the question of the internal distribution already alluded to 
in paTagTaph 271. The cultivator may find himself called on to pay a larger 
share of the sum charged on the water-course than is represented by the volume 
that he has actually received, for he cannot always hold Ins own against his neigh- 
bours. Under the 2 )rcscnt system, however much he may be deprived of his 
fair share of the village supply, he is only called on to pay according to the 
area which he has actually irrigated, and he can claim remissions on that if the 
crop is below a certain standard. He can understand the principle of “ no crop, 
no charge,” which is now followed as far as jXKsible in canal administration ; but 
he will have no confidence in a system in which his liability for water-rate vrill 
be wholly independent of the area and quality of his crop, 

2S4. Difficulty in deemng a scale of charges . — ^The canal officer will have 
to meet another difficulty, which is presented by the problem — “ given all details 
of the supply, the rainfall, the irrigated area, and the revenue ^om water-rates 
during a series of years, to propose a scale of rates of charge per unit of volume 
which shall secure Government against loss of revenue, and shall be accept- 
able to the cultivator.” The problem has only to be stated for the inherent 
difficulties to become apparent* In practice, ro doubt, it would be necessary,' as 
in the case of the Eastern Jumna Canal experiment, to reconcile the culrivator to 
the new order of things by proposing charges which involve a considerable less 
of revenue to Government — a loss which would be continucus tmtii the scale of 
charges could be revised : and revisions could, for obvious reasons, cniy take 
place at long intervals. 
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After a timo they aaight ho alloAvcd the option of contracting for the season 
or for a n.nmhcr of seasons; the terms of the continot being. a full boro for 
so many clays in the week or other suitable period ; the length of the time bom" 
subject to rateable reduction when the supply in the canal was insufficient'; 
but each reduction to cany a prppoi-tionate reduction in tlie amount to bo paid! 
If the system, became popular, the change would in course of time bo made 
voluntarily, or it might be made compulsory when it was found that the majority 
of the cultivators preferred it. 

286. If satisfactory modules can be devised, it appears to us that it is only 
inthis way that the present system' of assessment by area can be changed for 
one of charge by volume; It is. only by proceeding gradually, .and enlisting public 
opinion in its favour, that such a change can ever be introduced in India. It 
is probable, however, that distribution by modules in the way proposed woulcl 
result in great economy, even if the people preferred to adhere to the present 
system of assessment, ffihe more systematic the distribution, and the greater 
the certainty of the cultivator as to the supply he will receive, the greater -vviUbe 
the efficiency of the canal, whatever system of assessment be adopted. The 
attention which has been paid of late years to the method of worldng distribu- 
taries, and especially to the proportioning of outlets to requirements, has been 
followed by remarkable improvements in the. duty and expansion of revenue. 
But still better results will be obtained when the distribution is regulated by 
more accurate measurements, such as are now recognized as essential to real 
progress in every department of practical science, and in a great many indus- 
trial undertakings. 

28Y. Motkdea on Sane Gamls. — Wo have aheady pointed out that there 
is no elective inducement to the peasant on the Sono Canals to economize 
water ; as he cannot utilize any portion of the supply at his disposal on lands 
outside the boundaries of his block. I’hese boundaries camiot bo extended or 
removed at present, because the supplies to which these blecks are entitled have 
never been quantitatively defined. Until this is done a true system of charging 
by volume cannot be introduced. If, however, modules were introduced on 
these canals, and the quantities to be assigned to each blook at different-periods 
of the season were definitely fixed, it ^ould be possible after a season, during 
which the cultivators would have learned to understand the new system, to grant 
future leases in terms of the volume to be supplied, and to fix no boundaries to , 
the area to which water might be supplied. 

288. Application of the method of volumetric charges to other provinces . — 
A system of long leases 'based on olmrges by volume "will be very- suitable for 
some of the works in the Bombay Deccan, as soon as sufficient experience has 
been gained in the working of modules to enable the cultivators to- understand 
to what quantities of water they are entitled. The substitution of' charges by 
volume for the present system of a consolidated wet assessment, sueh as .obtains . 
in Madras, would involve such a change in the whole system of land .revenue 
assessment that we cannot recommend it, at any rate on existing works. We 
doubt also whether a system of volumetric charges would cvei” be sui'table for 
Sind, where the supplies to the canals arc subject to great fluctuations. 

289. General conohision.'—Oxiv general conclusion on this question is, that 

the module system of charging by volume cannot, in spite of all its advantages, 
be safely introduced in India, until a system of distribution by modules of the 
tyjjo which it may bo proposed to use has been in force for a time sufficiently 
long to enable the people to understand what is proposed ; and that even then the 
change in the ^stem of assessment should not be forepd, but be inti’oducca 
gradually as the people learn to appreciate its advantages. It is, however, an 
end to be aimed at ; and irrigation officers should be encouraged to design and 
experiment on mod'ules which will be suited to the conditions to bo mot with^in 
practice, until the work of distribution can be carried out with all the regularity 
and certointy which is essential to the success of any scheme b'f Charging by 
volume.. _ , . .. 1 
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200,’ Wo rccommoml that stvomioiis anti continnoiis efforts he made to 
porfoot the system of distrilmtion, by the use of modules and other means. We 
believe that, this Tvill be followed Ijy an immediate incrcaso in the efficiency and 
protective value of the canals, and will prepare the way for the gradual introduc- 
tion of , the desired consummation — a system of assessment by volume. But, 
although this end is one to ho kept steadily in view, its attainment is not a matter 
of xirgcnoy as long ns canal administration is conducted on the h'nes which will 
ultimately load to it. Although wo fully appreciate all the advantages which 
may bo claimed for a volumetric system of assessment, we consider that the 
objections to the sj'stem of assessment by area are not so serious as to call for 
immediate removal. The wilful or preventable waste of water in private 
watcr-coui'scs, which is often attributed to this system, occum chiefly when there 
is a slack demand and ample supply, or when the water that is wasted could not 
be utilized for extending irrigation in the adjacent area. The incentive to econo- 
mize water on such occ.nsions will not he much greater imder a volumetiic 
system ; for, as we linvc shown, no system is practicahlc which would involve a 
reduction of charges when water, supplied to the extent contemplated in the 
agreement, is not utilized. In times of intense demand and insufficient supply, 
which afford the sujwemc test of the efficiency of an irrigation work, the culti- 
vators may, even under tlio present sy.stem, ho relied on to spare no effort to 
make the water go as far as possible. At such times the increased efficiency of 
the canal mil depend more on the certainty and regitlarity of the distriburion, 
which the more extensive use of modules will induce, than on the additional 
incentive to economy on the part of the cultivator, which may be afforded by a 
change in the method of assessment. It would, no doubt, he a great advantage, 
both to Government and to the cultivators, if the latter could ho induced to take 
over their sujipHos at the outlets, to arrange all details of interaal distribution 
between tlicmsclvcs, and to relievo the canal administration of all further respon- 
sil)ilitics and of tbc great expense of recording the details of the irrigation, and 
of making the final measurements and assessments. As long, however, as the 
Indian peasant is what be is, there is something to he said for a ^stem which, in 
accordance vvith all ancient custom, makes the charge for water advantages 
dependent, not on the quantity of water to which he may have been entitled, 
hut on Uic benefits which Imvc actually accrued to him, and on his capacity for 
paying for them, as measured by the .area and quality of the crops which he has 
irrigatctl and matured. We dc'prccjito any change in this system, until the way 
has been jiroparcd for it by a patient study of all the conditions on which success 
will depend. Wo think that the clmnge should be contemplated, that flie 
present qi’.slora should not he regarded as final and beyond improvement; but 
wo recommend that distrihution by module should come first. Then, after a 
long interval, assessment by modulo may follow. 

291. Mr. Visvesvaraya's block system . — Since the preceding paragraphs 
were written, we liave received from the Government of Bombay an able and 
interesting paper by Mr. Visvesvaraya, Executive Engineer, Poona Inigation 
District, in which be has worked out all the details of the long-lease block 
system to which wc had already refeixed witli approval in our Bombay Chapter 
(II, 107). The scheme proposed appears to us veij^ complete and w^l consi- 
dered, and although it has not yet been examined by the Government of 
Bombay, we think that the general principle is sound;^ and that, if some such 
system as that advocated can he introduced on the irrigation works of the 
Deccan, it will render them much more useful to the people and much more 
remunerative to Government. We hope therefore that it may he possible to 
give the system proposed by Mi*. Visvesvaraya an early and thorough trial. 
We refer to it here, however, as affording an excellent illustration of the views 
which wo have set forth above. Mr. Visvesvaraya proposes to give long leases 
to the occupiers of defined blocks in each village, at a certain average or all- 
round water-rate for every acre included in the block, the area to be put under 
cane or perennial crops being limited to one-third of the area of the block. So 
far the system is identical with the block system which we have found in force 
on the Orissa and Sone Canals in Bengal ; hut there is this difference that 
it is proposed to measure and regulate the supply passed info each block by 
Pakt I o 
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tlie tisQ of a simple modulo. Altliougli tlie contract will be for tlvd irrigation 
of a certain area, and the cliargc will bo in the form of a water-rate on tbo 
area of tbo block, tbo supply to be passed to caeb block will bo carefully regu- 
lated by modulo ; and in tbis way a definite and easily tinder stood standard 
will be sot up, of tbo quantity of water to wbicb tbo oocupiers of oaob block 
are entitled in consideration of tbo charges levied. It is in effect tbo very 
system of “ distribution by modulo ” wbiob wo have independently recom- 
mended in tbis chapter ; and if it can be sucocssf ully established, wo have no 
doubt that within a reasonable time tbo system of assessment by volume will 
follow. The boundaries of tbo blocks may then be extended or removed ; and 
tbo people will pay, not according to the areas of their blocks, but according to 
the quantities of water, wbiob will form the basis of future contracts. 

292. There are no irrigation works on wbiob it is of greater importance to 
introduce a system of charging by volume combined with long term leases than 
tbo works in tbo Bombay Deccan. The cost of storage is so great, and tbo 
demand for wmter is so fitful and uncertain, that it is only by some such system 
as tbis that both tbo productive and protective capacities of tbo works can bo 
developed to the utmost. Wc may add that there are no works on wbiob the 
prospects of successfully establishing tbo block system are more encouraging. 
Tbo system closely resembles that of the landharas in Nasik and Kbandcsb 
■which has been evolved by the people themselves, and is well understood 
•tbrougbout tbo Deccan; the cultivators on tbo Deccan works have also been long 
accustomed to roly on the canal officials to make arrangements for tbo distri- 
bution of water for their crops. "What is now aimed at is a permanent or long 
term scheme of distribution, instead of a temporary or seasonal one ; and although 
there m'ust be difficulties, they ■will bo easily overcome if the hearty co-operation 
of the people themselves can be relied on. 



ClIAPIEn X.-ESTABLISHMffiTS. 

203. NcccssHy Jor increase in engineering staff . — In every provinee 
wbioli n'c liavo visited, wlicrovcr Ave have taken evidence, and made or received 
any proposals for the extension of works, wo haA'c been nniforinly met with tbe 
complaint of tbe lack of engineer-officers. "Wo bavc reason to think that this 
complaint is avcU founded. It has been pointed out to us that tbe scale which 
has been sanctioned for each province is insufficient for present requirements ; 
that, the actxtal working strength is generally much below that scale ; and that 
mattci'S are getting aa'oi’sc ovoiy year, as, owing to irregular and insufficient re- 
emit ment in the past, the number of annual vacancies exceeds tbe number of 
new recruits. '\A'‘o have been told not only that the size of divisional charges is 
much larger than formerly, but also that the Executive Engineers are assisted 
l)y a less efficient staff; sub-divisions wliich used to bo held by engineers of 
English education being now in charge of subordinates or of engineers tempo- 
rarily employed. 

20 J-. The sufficiency of tbcsti’cngtb of the Public Works Department for the 
current duties which it has to discharge, and the adequacy of the present 
recruiting arrangements, arc administrative questions with which we have no 
immediate concern ; and wo have not therefore considered these complaints very 
closely. We cannot, however, but recognize that the successful prosecution of 
the programme of new irrigation works which it has been oiu* duty to propose, 
will largely depend on the maintenance of the 2 ^ersonnel of tlie Public Works 
Department at an adequate strength ; and that, if even only a portion of that 
programme meets with the approval of Government, it cannot be completed 
within a reasonable time unless the staff of engineers be largely increased ; and 
a j^ennanent increase will be required for purposes of mvestigation and con- 
struction, and also of subsequent mamtcnance and management. We need not 
dwell on the fatally wrong pohoy of spending large sums on new works and 
grudging the small expenditure necessary for their proper design, supervision, 
and management. 

295. In the three northern Local Governments, and in Madras, there is a 
special Chief Engineer for Irrigation, who is ex-officio a Secretary to tbe Gov- 
ernment, and who is responsible for the departmental administration of irriga- 
tion works. In Bombay there are tu'o Chief Engineers, but only one of them is 
Secretary to GoA'cmmcnt, the other being in reality only a Superintending 
Engineer on a higher salary, whoso duties are confined to a partiralar circle. 
There is, therefore, in Bombay no special Chief Engineer for irrigation alone, to 
exercise administrative control and to examine projects sent in from all parts of 
the Presidency, and at the same time, as Secretary to Government, to be its 
adviser on all irrigation questions. The arrangement appears to us to be open 
to many objections ; and soon after A’isiting this Presidency, we addressed the 
Government of India, recommending that a Chief Engineer for Irrigation, with 
a largely increased staff of Executive and Assistant Engineers, should be 
appointed as soon as possible. The question of extending irrigation in this 
Presidency is of such great importance, and at the same time beset with so many 
difficulties, that we tMidc it very desirable that there should be a whole-time 
Chief Engineer and Secretary to Government for Irrigation in place of a Chief 
Engineer holding an ordinary Superintending Engineer’s charge ; and, ‘if our. 
recommendations for works arc accepted, an additional Superintending Engineer’s 
appointment wall have to be created. 

296. The magnitude and importance of the new projects which have been 
proposed in the Punjab and in Madras will necessitate an increase in the 
number of Superintending Engineer’s charges; and it is desirable that this 
sliould be made at once, so that the complete and exhaustive investigations 
reqrdred may be placed from the first under the supervision of responsible 
and specially selected officers. If State irrigation works are at' length to be 
undertaken in the Central Provinces on even a moderate scale, we think that it 
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■will be necessary to appoint a Superintending Engineer for Irrigation under that 
administration, who -svill supervise the investigation, design, and construction 
of these projects. The present Irrigation Circles in the United Provinces arc 
very large; and if new worlts are undertaken, and especially if the extension of 
iiTigation in Bundelkhand is taken up, ,a fourth Superintending En'^ineer’s 
charge must be contemplated. We have already recommended tlid temporary 
appointment of a Superintending Engineer for the purpose of preparino-’ schemes 
for the extension of irrigation in the Bajputana States; and if, as w^ hope, a 
useful programme of works can be formulated which will be acceptable’ to 
the States concerned, this appointment will probably be made permanent. It 
may be anticipated also that there will be increasing, demands j notonly from 
Bajputana, but also from Central India and from the great Native States, for 
the services of engineer-officers to design and construct new irrigation works 
within their own borders. 

297. It is thus evident that the creation of new administrative appointments, 
and the demand for trained irrigation officers.for Naitive States, will.of them- 
selves necessitate a considerable increase in the strength of the engineer estab- 
lishment. But this is not all. Irrigation projects, and especially those which 
involve the storage of water on a considerable and often colossal scale,, require, 
as is well known, an extraordinary amount of preliminary investigation and 
special designing, as compared with an ordinary road or railway project, and 
also very close supervision in all stages of construction, for. all of which a largo 
staff of engineers -will be absolutely necessary. The investigation of these 
projects cannot be carried on by a number of subordinates under the supervision 
of officers who, amid the stress of other duties, have little or no time to attend 
to them and their work. There is indeed a ■wide field for the employment of 
as many competent subordinates as are likely to be available in the country, and 
it may be hoped that the supply will increase with the demand. But their ■ 
labours must be directed in investigation, and afterwards utilized in design and 
during construction, by highly qualified engineers, with trained powers of 
observation, self-reliant and resourceful, and ready at all times to undertake 
responsibility and to act on their own initiative. 

298. Experience shows that engineers of this class can rarely be obtained 
unless they are admitted to the permanent strength of the department and 
offered an Indian career. It may be necessary at first to oifor temporary 
engagements "to the best men who can be obtained ; but it ■will always bo 
difficult to get in this way many men possessing the required qualifications, and 
we are confident that such an expedient ■will be found in the long run^ very 
uneconomical. If Government accept 'the general policy of an extension of 
irrigation works on the lines which we propose, there is no reason to 
apprehend that any immediate expansion of the permanent strcn^h of the 
department will be followed within a few years by contraction, and the .conse- 
quent evils of blocked promotion and forced retirements. It must always be 
remembered that irrigation works when completed cannot be left to 'themselves ; 
and that if they are to be kept in a state of efficiency, a large staff of engineers 
win always be required for their subsequent maintenance and management. 
This is a. matter which has such an important bearing not only on the future 
recruitment and organization of the Public Works Department, but also on. the 
successful development of all irrigation works, whether existing now or to bo 
constructed in the futme, that we tiiink it right to consider the subject at some 
length. 

299. Different systems ff manayeiiient : — Differences in local conditions and 
other causes have led to the adoption of three distinct systerhs for the mainten- 
ance and management of. irrigation works in India. In Madras,, whore 
irrigation had from time immemorial been practised on a large scale from 
numberless tanks which- were managed and repaired by the villagers themselves. 
Government interference in iirigation works was confined to the assessment of 
the revenue, and to occasional assistance from the Public AVorks Department 
in carrying out special rcpaiis or imiirovcmonts of the works. The necessity for 
the engineer’s interference was exceptional. The Villagers conconicd kept their 
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iauks in order and the rovoniio officer decided what lands should hear a higher 
assessment on accoiuit o£ their water advantages. IVo see no other way, to this 
day, of controlling the numberless small irrigation works of Madras. It was 
not unnatural that, when the canal systems were instituted in the deltas, the 
management wliich was adoi)tcd should have followed the same general lines. 
3 1 has, however’, been found necessary on these canals to entrust , the Public 
'3Vorks officer with a largo share of the management. He has, it is true, no 
connection with the work of assessment, or with the internal distribution of the 
supply which is passed into each wator-com’so. Under the Madras system of 
fixing a consolidated wet assessment on all lands entitled to irrigation, this is 
less ncccssjiry than elsewhere. ]3ut the distribution of the supply between the 
various branches and distributaries of the canal ig'stcm is entirely in the hands 
of the canal officer ; he fixes the size of the outlets or sluices at the head of 
each village water-course, regulates the quantity of water to be passed through 
each, and decides how long each should rmi; and he considers all applications for 
water for lands not prcnously irrigated, and tlicso arc not accepted until he has 
cert ified that a supply is available. In all other respects, however, the adminis- 
tration of the canals is in the hands of the disti-ict officers, who make all the 
assessments on crops irrigated on dry lands, deal with all applications for remis- 
sion, and make necessary alterations in the revenue assessments when new lands 
are brought luidcr irrigation. The areas aotually irrigated are generally 
meiisurcd and recorded in the village accounts, although they do not form the 
actual basis of jisscssmcnt. It should he added, however, that the Public Works 
officer, even in the great deltas, has many other matters to attend to besides the 
managoincnt of the canals. Public buildings and roads arc all under his charge, 
and he scn’cs imdcr two Chief Engineers. 

300. In Northern India Government irrigation works on any largo scale arc 
a modern institution. Tho perennial canals carried water to tracte in wffiich 
irrigation was liiUicrto unknown, and it followed, natmuUy, to charge for the 
water a fixed rale quite distinct from the land revenue assessment. Just as 
naturally it followed to entrust the distribution of the water and the whole "work 
of assessing the water rale to the engineers, who must in any case be employed 
to look Mter the maintenance of tho canals. The canal officers form a distinct 
branoli of the local Public Works Department, which is under the control of 
the Chief Engineer and Secretary to Government for Irrigation ; and they arc 
employed exclusively on the constiuction, management, and development of the 
canals. The present practice was strongly advocated as long ago as 1867 by 
Colonel (now General) Sir 11. Strachoy. B.E., and has been adopted generally on 
all large iiTigatiou works in tho Pimiab, in the United Provinces, and in Bengal. 
It may not ffiivc been foreseen at tho time, but we have no doubt that the effect of 
imposing on the irrigation officer the duty of supervising the assessments and 
the internal distribution of the water-supply has been to bring him into 
a closer and kindlier touch with tho cultivators, and to give him a more detailed 
knowledge of their wants than would have been possiOlc in Northern India 
under any other system of management. 

301. The practice followed in the Bombay Presidency is intermediate between 
those in Northern ^dia and Madras. In the Bombay Deccan and in Gujerat 
the firat class irrigation works (on which water rates are generally levied as in 
Northern India) arc managed entirely by the Public Works officers ; hut the 
second class works (on which there is usually a wet or consolidated assessment) 
are, as regards revenue management, under the control of the Ci-v^ officers, the 
Public Works officers, however, unda’taking all necessary repairs. The works 
aro less numerous and important than those in Maffi’as ; hut in two districts, 
Poona and Kbandesh, special irrigation divisions have been formed, the officers 
in which devote their time exclusively to the irrigation works in the district, 
and have nothing to do with other iniblic works. The importance of specializ- 
ing the management of irrigation works is thus recognized. In Sind the nn-nnl 
officers are responsible for aU public works in their districts ; but except in 
Karachi the canals are the pilncipal works under their charge, and they devote 
much attention to them. The charges for ii’rigation arc ia the form of a water 
rate on the area irrigated m each crop ; but they are technically land revenue, and 
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the assessments and remissions aro made by the Civil officers. In this respeot 
the praotice differs from that in Northern India, and the canal offio(a.’s have 
notthe advantage of being brought as closely into touch, with the irrigators as 
would be the case if they were responsible for the work of assessment. 

302. Wo have no desire to propose uniformity in the ^stem of canal 
management, which has no doubt adapted itself in each province to local con- 
ditions and requirements. We regard it of essential importance, however, that 
the ^tribution of the supply in all large irrigation worlcs tiiould bo closely and 
continuously controlled by expert irrigation officers, who should be required' 
■to keep as sl^ot an account of the disposition of every cubic foot of water 
entering their canals as they keep of the cash which they draw from the Gov- 
onunent treasury. It is only by so doing that they can localize a wasteful ex- 
penditure, or prevent an unequal or ineffective distribution of 'the supply. We 
have had ovidonce that in Madras the canal officers have never been able, amid 
the press of other duties, to devote the time and attention to this subieot which 
its importance demands, and they have hot been in the habit of systematically 
gauging and recording the supplies entering or utilized in the different sections 
of the canal system. If this be the case, we think that the establishments should 
be strengthened to the extent necessary to ensure a more complete and effective 
control over the distribution. This is certain to result in an increase in the 
efficiency and earnings of the works which will far more than make up for the 
slight increase in the cost of establishment. The canal officer should also be 
regularly apprized of all applications for remission of revenue on account of 
flooding, or of the insufficiency or irregularity of the supply, in time to give him 
an opportunity of inquiring into the circumstances and taking the necessary 
measures to prevent their recurrence. The Tungabhadra project, and the now 
works which we have recommended in the Bombay Deccan, will, when completed, 
require, oven more than the existing works in the Poona Irrigation District, a 
specialized or expert management. It is not only that supplies wluch have 
been stored at an enormoiis cost will have to bo earned over great distances to 
the tracts to bo protected, but also that the distribution will have to be arranged 
to meet a demand of a very uncertain and fluctuating character, which will 
have to bo carefully studied and fostered by expert officers w'ho will be free to 
devote a great deal of time and attention to the subject. A strong establishment 
will always bo required for the maintenance and development of works of this 
class. 

303. As regards Northern India and Bengal, wo certainly do not mcommond 
any change in the existing system of management. We fuUy recognize the im- 
portance of placing the largo and important irrigation works in those provinces 
under a separate staff of irrigation officers who should not only as engineers bo 
ca.pable of designing, constructing, and maintaining the works,_ but who should 
also bo trained in revenue management, and devote all their energies to the 
improvement of the distribution and to the interests of the cultivator. Wo 
flunk that the more closely they aro connected with the work of assessment and 
remissions, and with the settlement of all questions connected ■\vi^ the internal 
distribution of ■water within the villages on which a reference is necessary to 
external authority, tho more progressive and sympathetic 'will bo the admi- 
nistration. 

304. It is, wo aro aw’are, sometimes contended that the engineer should confine 
himself to his own work, that of construction ; and that tho distribution of water, 
the settlement of dis])utes among irrigators, the assessment of water-rates, and tho 
disposal of claims for remissions, arc not properly an engineer’s work at all, and 
would be better carried out by revenue officers and their subordinates, whoso 
training fits them for such questions of administration. We do not dispute that 
an officer who has been able to pass into tho Indian Cml Scndoe, will be able to 
master tho knowledge necessary to direct tho distribution of canal water. . But, 
in tho first place, his ordinary duties ns a district officer leave him little time for 
such work, which must in practice be delegated to his subordinates ; in tlic 
second, an officer who may have been able to devote his time and attention to tho 
subject is very likely to bo moved to another district whore there aro no canals, 
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nnd to 1)0 succeeded by auotber who oannot interest himself in the matter ; and in 
the third, the sorvioes of the engineer cannot be dispensed with altogether, for 
ho utII still bo required to inspect frequently all channels, and to attend to the 
maintenance of the worhs. 

305. If therefore a choice must bo made between calling on the district officers 
to aoqTiiro the special knowledge i-equired for the effective management of a large 
canal, or requiring the canal officers to learn the duties of a revenue officer 
to the extent that may bo necessary for the purposes of canal administration, 
we should bo disposed on these grounds alone, and for the sake of securing con- 
tinuity in canal management, to prefer the latter alternative. But there is 
another reaso)) to which wo attach even greater importance. The successful 
manager of a large canal division, the ideal irrigation officer, should be some- 
thing mom than either engineer or revenue (jfficer. He is constantly inspect- 
ing evoy part of the system, looking after both his public works subordinates 
on the * canal works and banks, and his revenue establishment in the fields and 
villages, and hearing all the petitions and complaints of the cultivators. Being 
thus in daily touch with the canal staff and the cultivators, he is always on 
the alert to propose improvements in the distribution of water and in all 
matters of management ; his main concern being to get the most he can out of the 
available supply, not only by localizing waste from Government channels 
or viUage water-courses, but also by constant adaptation of the distribution to the 
requirements of the moment or of the locality. It may well be doubted 
whether any of the improvements in distribution which have been made in the 
Northeni India canals, would have been proposed if the canal officers had been 
responsible only for the maintenance of the works. Under a dual control it would 
have been no one’s business to initiate them. 

306. Importance of providing an adequate permanent staff . — "We trust 
therefore that the great importance of providing an adequate staff of engineers 
for the maintenance and management of the larger irrigation works may be 
steadily borne in mind whenever the revision of the establishment scale is under 
consideration ; and that it may not be supposed that temporary establishments 
only arc required, wliich can bo discharged or reduced as works are brought to 
completion. Canal management is a special subject, and is as important a part 
of the duties of the Public Works Department as canal construction; and, we 
may add, success in the design and construction of new works depends to a 
great extent on the experience gained in the management of those which have 
been completed. 

307. Service on canals unpopular . — ^We think it our duty to call attention 
to what has been dwelt on by the two members of our Commission who formerly 
served in the Irrigation branch. They state that when they joined it many 
years ago it was the most popular branch of the Public Works Department 
in Northern India, and consequently commanded the services of the most com- 
petent engineers. Now this is all changed. Engineers are reluctant to enter 
the canal service, and anxious to leave it. The consequence of which must be 
to lower the standard of canal engineers. It would be a mirfortune if this 
branch should become permanently and generally unpopular. It is easier to 
point out the danger than to suggest the means of preventing it, but it may be 
sufficient to grant local allowances on a liberal scale to the incumbents of charges 
which involve much isolation or discomfort. Some system of this kinil has 
already been introduced in Sind and in the Punjab. 
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_ SOS. iSfressify /or .SfSfmnffc fJfym'Rfirfs.— In the wnisnot onr inyesK- 
gtitions ire have been sbfuek'vritb the small amount ot attention \rhich 
appear to have been given bv the Departments of Asricniture and Public 
Works to matters cannected vrith the application of unto to cultivated crons. 
At present most of the information mhich can be had on these points has to be 
taken from papers published by the Agrictatnral Bureau in America. It is 
true that on the larger cattals ii\ 2forthem India careftil and reliable records are 
maintained of the tpianiities of trater passed into each main distribntaiy. and 
these are compared v-ith the areas actually irrigated. But such ohserfations 
relate to a large area— that irriafited from theVhole distribntarv— in trhich 
many ditferent kinds of crops" may be giv-ktring simnltaneotuly : and to a 
period of time vrhlch, at its shortest, is the ^riod" occupied by a single rratei'- 
ing, although the periods of ditferent vraterings may also often overlap in such a 
large area. Afore detailed, but isolated, observations have no doubt been occa- 
acHiahy taken for some specific purpose, or on the initiation of some redons 
individual officers j but they have not been taken systematically or continnonsly ; 
nor have any great number of observations been scientifically ccdlected in sudi 
a way as to render them of much permanent value. The canal officer also 
has neither the time nor the opportunity, even when he ht^ the training or the 
inclination, for much specialiren observatirai of this kind. 

SO?. ^Covr that the Government of India has engaged the services of an 
expert Director-General of Agricnlhite, and that several provinces h.aTe experts 
as Deputy Directors mider the head of the provincial Agricultural Department, 
vre consider it- extremely desirable that expert inquiry dionld be directed to 
these important matteiSs irhich are so intimately connected with the develop- 
ment of irrigation. 

510. In the first place, a full record should he kept of the quantities of 
water, of the nvunher and intervals of waterings, and of the methods and 
expense cf the various processes employed or required in the irrigation of all 
cl.*iss£s of crops for which water is taken on Government farms. By the stndy 
of this information alotre much valuable knowledge will be obtainable regard- 
ing the most effective and economical mode of disteibnfing and applving water. 
But more than this is required, ^tematic experiments should be made, and 
carried on continnonsly for a series of years, with the object of solving the » 
nnmerons problems which arise in connection with the distribntion and applica- 
tion of water to the land. 

511. DhfnbtiUon of trafer , — In iUnstration of onr meaning we may men- 
tion that in the cultivation of certain crop, more p.nrticnlarly of rice andsuga^ 
cane, there are many indications that the methods ordinarily adopted for distri- 
buting water may he exceeding^ wasteful. Thus, in the chapter on Bombay, we 
have "referred with approval to e^qperiments as to the comparative qmintity of 
water required for cane when it is snpplied atshcvrt and regifiar intervals, instead 
of, as at present, by heavy flushings at long a.nd irregular intervnls. The con- 
clnsion at present suggested is that, xmder the former method, at least t^nal, if 
not superior, crop can be grown j and if this fact be incontestably established, it 
may be possible to exerciS? a laige and valuable economy in the water siippli^ 
to existing arros and to set it free for other land urgently in need^ of it. Bxpri- 
mcnts lily? these will be of great value to irrigation officers in framing and 
correcting their schemes for the permanent distribntion of carnal water. 

512. Again, the demand on the ^ipplies passed down the ^ne Canals in 
Bengal depends entirely upon the requirements at a critical period in the anbmn, 
kno\rir as the f off.m. The priod is at present estimated at about a fortnight. 
The quantities of water roqnired from the canal depend on the rainfall during 
or shortly preceding this priotl. And when the fall is serioxtsly deficient, as in 
the year lSPP-190d. the water pssing down the wnal is found to be barely 
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sufficient for 290,000 acres of rice land. But tlie canal is capable of discharging 
for a much longer period the quantity of water required for the autumn flushing, 
and it is not unlikely that the flushings taken dui’ing theperiofl, as now limited, 
are heavier than necessary. An investigation as to the exact quantities of 
water required at this time, and the possibility of lengthening the period of distri- 
bution, might result in demonstmting that the volume of water required for 
cuoh acre is less than is gcnerall.y supposed ; or that the periods during wliich 
water is given may be made shorter ; or that the critical period, dming which 
it must be given in order to save the crop, is longer than is now assumed. The 
conclusive establishment of a»iy one of these propositions will render possible the 
extension of irrigation in this tmet by many thousand acres, to the great 
advantage alike of the revenues of the canal, and of the people who are mrgent 
in their demand for the water. 

313. Similarly, on the Cauvery system in Madras, heavy flushings are 
taken by those cultivators who can get the first pull at the canal water, to the 
detriment of their neighbours lower down. It is worth inquiring whether they 
would suffer by some curtailment, and a safe conclusion can only be reached by 
careful experiment. Again, on the Periyar Canal there is the question of the 
possibility of successfully raising two crops within the nine months during which 
an annual supply is now available. This might well be made the subject of 
special experiment. 

314. The seepage of water in long wator-com’ses is another question which 
could be studied by the Agricultural Department with great advantage. Every 
drop of water taken on the Govemmmit farms or experimental plots, ought to 
be carefully measured and accounted for; and the quantities of water required 
for &e efficient irrigation of a given crop, when conducted from a given point 
by means of impuddled or puddled channels, should be accurately measured and 
contrasted. 

315. Inh'ochiclion of^ neto C)'ops.--M an example of an experiment to test 
tlie adaptability of irrigation to conditions which at first seem unpromising, we 
may mention our suggestion that rice should be cultivated experimentally by 
the Agricultural Department in various soils, including the mar, or black 
cotton son, under the Betwa Canal. This experiment wiU serve the double 
purpose of demonstrating whether for rice cultivation the water could be pro- 
fitably utilized for the irrigation of soil which is at present regarded as refractory, 
and whether any use can be made of the large volumes of unstored water which 
can be passed down the canal during the Mari/ season ; or whether the useful- 
ness of the canal must be almost wholly measured, as at present, by the supplies 
which it can give in the dry or rail season, and for which dependence must be 
placed wholly on storage. 

316. Application of tcater to the soil. — Under this head would fall experi- 
ments in the modes of leading the water over the fields, and of preparing the 
land to receive it. On this subject some ideas were placed before us by 

- Mr. Kashirao Jadhava, an officer of the Baroda State, who has been experiment- 
ing on a system of funnw-urigation for the watering of crops in black soil. 
This is no doubt a question of considerable importance on which experiments on 
similar lines may be made with advantage. 

317. Eor ascertaining^ the minimum quantities of water with which any 
crop can be successfully irrigated,^ as well as for the determination of the com- 
parative cost of lift and flow urigation, crops riiould be freely cultivated on the 
experimental farms by means of well-irrigation, and a careM record kept of all 
details with reference to the qu^Uries of water used, the time in which it 
was delivered, the number and frequracy of waterings for ^e different crops, 
the kind and quantily^ of manme, Uie various crops which can be raised with 
the best chances of profit, and so forfli. 

318. Application of tcater^ to certain crops. — Lastly, experiments should 
he made as to the value of irrigation for crops which are usually grown 
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^tiiout its aid, as for instance cotton. In tlie case of tins crop some extended 
inqtuiT might be made vrith advantage into the question "whether the quahty 
and yield of exislaj^ varietiK coxdd not he improved; or whether exotic 
varieties, such as Egyptian cotton, or hybrids between exotic and indigenous 
vsmeties, could not be profitably grown by means of irrigation. The experi- 
ments in hybridization of cotton, which are now being conducted on the Surat 
farm under the direction of 3Ir. iloUison and the Proviaoial Department of 
Agriculture, will serve as a start for some of these investigations ; and promising 
ground for them can probably be found in parts of the Punjab and ITnited Pro- 
vinces where the areas under irrigated cotton are increasing. 

B19.- Discoveri^ of a rusf-proof toheat. — Inquiries, which have already 
made some progre^, with the object of discovering a variety of wheat which, 
though irrigated, will be proof against rust, should be prosecuted with unremit- 
ting energy. 

320. Irrigation and rainfall. — Lastly, on all experimental irrigation plots, 
the quantities of water taken for various crops, both in years of abundant and of 
short rainfall, and the effect of irrigation on the yield of the crops, in the 
different classes of years, diould be carefully recorded. 

321. Plan qf ojierations. — All classes of experiment should be continuous 
and maintained for a series of years. To make them effective it will be neces- 
sary that the plans of experiment should be drawn up in consultation by the 
experts of the Agricultural and Public Works Departments. It will also probr 
ably be advisable to follow the example recently set in the Central _ Provinces, 
and provide a considerable number of farms or experimental plots' in different 
parts of each province ; and particularly on the lands irrigated from the Mger 
Government works, in the management of which the questions to be investigated 
will principally arise. These farms or plots ought to be worked by the A^cul- 
tural Department. In addition, endeavours may also be made to mduce intelli- 
gent landowners and oultivatois to work some of their lands upon lines laid down 
for them by the experts. The results so obtained will in some instances 
prove valuable, both in themselves and as checks upon the results obtain^ on 
the Government farms and plots. But, for some time to come, the chief reliance 
will have to be placed on results obtained from the experiments conducted by 
Government agency! 

322. In conclusion, we ileshe to express the emphatic opinion that if 
experimental research of the hind which we propose is to be of real use, it must 
be under the supervision, in every case, of a trained exprat . provincial officer 
under the general guidance of the Director-General of Agriculture. The office 
in question must have the assistance also of thoroughly well-trained, skilful md 
trustworthy subordinates. Such subordinates are not always easy to obt^ ; 
and until they are found, it will be deshtible to restrict the experiments to select 
localities, and to extend them gradually as men become available. 

323. The execution of an effective scheme of experiment will requu-e a not 
inconsiderable outlay, and some time must elapse before full r^idts arc craped 

from the proposed inquiries. But we entertain no doubt that m the end. tne 

outlay will be more than recouped by extenrions of nmgation, economy m the 

use of water, and a general improvement in the irrigation revenue. 



Chapter XTI.-FAMINE RELIRF WORKS AND PROGRAMMES. 


Section I.— WORKS CARRIED OUT DURING THE RECENT ' 

FAMINE. 

32-l<. Expenditure on various classes of works . — The following table gives 
an approximate idea of the distribution of the expenditure, exclusive of special 
establLshmcnt charges, incurred on relief works in those provinces of British 
India in which famine labour was employed on any considemble scale during 
the famine of 1899-1900. The figm’cs are not complete, as they do not 
include expenditure iuouiTcd subsequently to that for which we have obtained 
the details ; and we arc unable to vouch for the correctness of the classification 
in all casas, especially in the case of village tanks and irrigation works. 
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PWMIl. 

! 

Punjab. 
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PruTinee*. 

1 netar. 

1 

Ajmer* 

Meriran. 

Totai. 

Roads find Toad.motnUin;; 

800 

12 S -07 , 

4-42 

112-84 

1 

' 64-75 

18-00 

326-08 
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■ 

a -00 
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1-80 

9-62 

14-50 j 

j 

31-45 

Village tanks 

• 

50-00 

C --15 ' 

27-61 

14-07 

^ 9-75 

• •• 

107-78 

Irrigation works . 

• 

1 2.'>-00 

77-10 

5-97 

23-23 
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11-00 , 

142-30 
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• 

... 

0*02 f 

1 

0-45 , 

5-89 

i - 
1 

... 

6-36 

Total 

• 

80-00 

1 

2 U -11 

j 

40*21 

1 

105-65 j 

I 

79-00 

j 

29*00 ; 
> 

613-97 


325. Roads and collection of metal . — It will be seen that, except in the 
Punjab and Gujerat, a very high proportion of the total expenditme was incurred 
on roads and road-metalling. We fear that, generally speaking, the utility of this 
work was not great, except wherc’the new roads have been or are likely to be com- 
pleted, or where the stores of metalling provided are likely to be utilized within 
a reasonable period. In Bombay the need for more roads is not m’gent. The 
railwavs are already fairly provided with feeders, and the District Boards have 
not the funds for the effective maintenance of more. There are, however, parts 
of the country, for instance Khandesh, where additional roads are likely to be 
of use. But the relief work done on those which were taken up has not left 
them in an efficient condition. To make them of value in. the rainy season a 
oreat deal of expensive bridge and cross-drainage work will have to be done, for 
which probably the ftmds of the District Board are insufficient. The same 
remarks probably apply to the Central Provinces, where over a crore of rupees 
had been spent on this class of work during the famine of 1896-97. But in 
all provinces the greater part of the expenditm’e recorded under this head 
appears to have been incurred in the collection of road-metalling rather than in 
the construction of new roads. This expenditm’e was, it is to be feared, even 
less useful tlian that on the construction of new roads. In many instances 
the traffic did not really require a metalled road. The expense of spreading 
the metal is generally more than the District Boards could undertake, and the 
maintenance of the road, which particularly in such a coimtry as Gujerat would 
be very costly, is far beyond then’ resom’ces. 

326. Railways . — The total expenditure on railways amounted to nearly 
31^ lakhs, to which may be added 20 lakhs which we are informed was spent 
on railway works in the Rajputana States. ' The utility of this work must 
depend on the prospect of the railways being completed within a reasonable 
time. On this point we have taken no evidence, but the Gqvemm " , India 
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Trill be able to form an opinion of the extent to ttMcli tbe ttork done is likely 
to be utiKr:c?d, and of its sctnal value. TTlien the constraction ofaraiitray has 
been actnaliy decided on. relief labonr may be veirnsefnllv employed 'anil, 
but- it is to be feared that railways Trill never afford employment to more Th<<4 
a very s mall pioparnon of the numbers reqpirinii relief dtuini; severe or wide* 
spread famiue, 

S27. r??7o.ce tanl's , — ^The evpeudiuire ou villasre tanbs was very larsre. 
p^eulady in the Punjab and in Gujeiat, 'We lefe/elsewbere (11, 741 ‘ to the 
Punjab works of this class, which, like the great tank at Broach.'or the lais^e 
tanks wMch formed rae of the prindpal forms of relief work in Bihar in 
the^ fanune^ of 1S98-97, appear to have been undertaken more on acednnt of 
theirsmtability as ameans of employing relief labonr tlian in consideration of 
their actual utility, which is infiniti^imally small when compart with the 
espsnditaie incurred on them, Ihe piincipai vsdue of such works is in canserv- 
ing a water-^pply for cattle, but in tht* Central Provinces appreciable tbs can 
be made of them for irrisatiQn pnrpcses. Ihis must be true also of many of 
the tanks in Gnjerat, for it fi always dmcnlt to draw the line betweai vilLige 
tanks used only for drinking purposes and for watering cattle, and these which 
have some v^ue as a means of irrigation. TTe have, however, pconted out 
(n, 139) that a much smaller share of" the espendirnie 5u Gnjerat appears to 
have been devoted to irrigation tanks than might have been possible. 

S2S. Irripaiion icorks.—Of the irrigation works actually carried out, one 
in the Punjab and many in the Cental Provinces are Kk^y to prove nseM. 
The same may be said of some of the works in the Ahmadna^r and Sholapnr 
districts ; but the utility e)f those in tire former will depend on the eady con- 
simetion of the great storage W'ork on the Pravara river (IMadevi) wHch we 
have recammended. The majority of the Bombay irrigation relief works are, 
however, tanks without any * storage supply situated in tracts of light and 
precations rainfall; and althotigh in yearn of ordiuiiy rainfall they cannot fail 
to be usefnl, their utility as real famine protective, works is more doubtful, 
even if they are eventusdly completed. Some are too large to make it worth 
wHle to meue the heavy expenditure required for completion ; and oven if 
another famine occurs at no distant interval, it is doubted whether any consider- 
able proportion of the work will ever be carried our by idief labour. 

329. General fiftWy office tcori's. — Ou the whole, then, it is impcs^le to 
say that the utility of ilie works executed during the recent famine is great. 
The principal reasons for fEdlnre to execute useful works are ; first, that, in the 
absence of fully considered and detailed programmes of work, it was impossible 
to fix on works, which would be at etnee useful and properly adapted to the em- 
ployment of relief labour ; and, secondly, that conditions do, not admit of pro- 
viding works of utility for more than a limited section of the population. 

SoO. Comjplefion of iorfinisJied tcorfof. — Our recommendations rdating to 
the completion or demiite abandonment of imcompleted works will be found m 
OUT Provindal Chapters, Th^e recommendations are confined to works of irri- 
gation. TTe believe that a special report in rjspect of railway 'trorfe has 
already been submitted to Government, and we did not regard it as within our 
province to inquire particularly into the merits of other works. We think, how- 
ever, that the case cf all other uncompleted femine works, the t^efulness of which 
depends on their being completed, should be carefully examined by the local 
Governments : and that no delay ^ould be allowed to occur in the completion of 
those which can, at moderate expense, he made useful to the country. In the 
case of partially made roads, where the resources of District Boardsare sufiiciMt 
for the purptse, the Boards should be urged to undertake their completion ; and, 
where the utility of any road would jnsttiy such a course, the Iiocal ^vernment 
might conader the advisability of making some grant-in-aid to the IJoaid. 

331. And here we think it dearable to observe that, in deciding whetl^ 
it is advisable to complete any tevenne-earning work which has been begun by 
^ef labour, the previous expmditure on such labour should be left altogether 
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out of account. For that expenditure must be I’egarded as having been inevit- 
able, apart, altogether from considerations of utility, and as having been inemTed 
on wliatever work was deemed at the time to have been most likely to prove 
useful. Thus, if the total capitfil cost of any work at oitlinaiy rotes be ten lakhs, 
and five lakhs’ worth of work had been done by relief laliour, and suppos ing that 
it were considered worth Avhile for protective purposes to complete the work if it 
p.aid 2 per cent, on its capital cost, then, roughly speaking, a net return of 
lls. 10,000, amounting to 2 per cent, on five lakhs, would justify the completion 
of the work. 'IVc do not, by this recommendation, mean to run counter to the 
principle laid down by the Famine Commission of 189S in paragraph 411 of its 
lleport, wlierc it is said that, in rockoning how far a work pays its caintal ;Cost, 
the full expenditure on the work at oixtinaiy* rates should be taken into accoimt. 
The ju'inciple hero suggested is to serve as the criterion of the desirability of 
completing the work, not as a measure of its remunerativeness. 


Section- H.— EXISTING PROGRAMMES. 

332. Quantity amt utility of proposed tcorA-s.—VTe have examined the 
programmes in even.* province which we have visited. AVe generally find them 
complete as to tlic provision of sufficient quantities of work for such propoi’tion 
of the population as is likely to be affected by severe famine. The works pro- 
vided in existing programmes arc, however, frequently of doubtful utility. In 
Bomkay and 3Iadras they arc practically confined to the construction, improve- 
ment, and repair of roads, and tlic accumulation of road-metal, with a certain 
number of dams and tanks of problematical value for iiTigation purposes. In 
the Punjab and in Bihar the principal works are the large village tanks to 
which we have already referred. In tlie Central Provinces about 40 per cent, of 
the proposed works are designed for irrigation, 30 per cent, are raRways, less 
tlian 30 per cent, consist of roads and road-metalling, and about 10 per cent, are 
village tanks. The preponderance of irri^tion works and the small proportion 
of road-ivorks in the programme arc satisfactory when considered with reference 
to the actual distribution of expenditure on relief works in the famines of 1896- 
97 and 1899*1900. It is claimed that most of the works in this programme are 
of a useful character, but the degree of utility likely to be attained must for the 
present be regarded as uncertain, as many of the works have been hurriedly 
selected. 

333. The fact that so many of the works included in the programmes of all 
provinces are of questionable or veiy small utility, is not the fault of those who 
have framed them. There is, in most tracts, a limit to the number of useful 
works wliich can be devised ; and the difficulties in selecting them are every- 
where formidable. In the first place, it is not always easy to detemnne what 
kind of work is likely to prove the most useful in any locality. For instance, 
in deciding on a work of irrigation, the soil, a^cultural conditions, and the 
rainfall of the tract, will have to be carefully considered, with many other fac- 
tors. In the next place, the selection of works which are not only useful, but 
also well-adapted for the employment and organization of famine labour, is 
exceedingly difficult. In most places there are few obviously useful large 
works whi’eb, even if they can be jiai'tly executed by famine Labour, will not 
requii'c for their completion lieavy expenditure on skilled labour, material 
and land compensation. And it is by no means easy to form a judgment before- 
hand as to whetha* the expenditure on completion will be justified or not. In the 
case of local works such as metalled roads, however tiseful they may be, there is 
al^vays the doubt whether their subsequent upkeep may not prove *foo heavy a 
burden on the locality. 

334. Inadequate procision of villaye tcorl-s.—Aaopieir defeat to which we 
have to draw attention is the small prorision for village works in the pro- 
grammes of all provinces except Bengal and the United Provinces, and the nature 
of the works proposed both in those provinces and elsewhere. ITe are somewhat 
surprised at the small number of village worfe in the programmes of the Centii 
Provinces ; and, in particular, at ■ the omission of field embankments, some 


no 


of -wHcli were made -vrith coasideraWe success during the last famine. But here, 
as elsewhere, the programme of villaga works other than those to be constructed 
by the agency of the Public "Works Department, is very scanty and incomplete. 
It maj^ be said that, almost, without exception, the only kind of village work pro- 
posed is the enlargement of the existing village tanks or the construction of a new 
tank for watering cattle, etc. It is not clear whether it is intended that th^e works 
shall be carried out by departmental or civil agency ; but th^ do not appear to 
be works of the kind contemplated in paragraph 12 of theBeport of the Pamine 
Comi^sion of 1901, the construction of which may be entrusted to local and 
gratuitous unofldcial agency. They have been brought on the pro^ammes not 
so much on a(^unt of their intrinsic merit as works for promoting the well- 
being of the village community or affording it any real protection in seasons of 
drought, as because they are works on which village labour can' be conveniently 
employed. We do not say that all these works are of no utilily. In some cas^ 
they may be well worth constructing ; but we fear that most of them have been 
included in the programmes more for the sake of completing them by entering 
as many centres of employment as possible, than on account of the intrinsic 
utility of the works themselves. 


Section III.— PEEP ABATION OP PROGEASIMES. 

335. Relative importance of public and ‘village worha . — We have now to 
discuss the mode in which programmes should “ be prepared, revised, and main- 
tained ” with the object of “ ensuring the application of rehrf labour, as far as 
possible, to works which have a real protective value,” and of indicating how, in 
every province, the “ arrangements for meeting famine, and for the employ- 
ment of local labour, may be in so advanced a state that operations may com- 
mence as part of a continuous programme, without the dissipation of force or 
the delays resulting from hastily prepared and often imperfect schemes.” ' The 
Famine Commission of 1901 referred by anticipation to the duty which these 
instructions have imposed on us, when they remarked that they were not required 
by their instructions to consider in all its aspects the imjjortant question of the 
place to be assigned to public and village works, respectively, in the scheme of 
famine relief, inasmuch as the utility of the works constructed during the recent 
famine had been reserved for separate inquiry. 

336. In dealing with this question we must refer at the outset to two con- 
siderations, each of which affects the proposals to be made for the preparation 
and maintenance of programmes of relief works. The first of these is 'the fact 
that we have already recommended a very extensive programme of protective 
irrigation works, to be constructed as rapidly as may be practicable in many of 
the tracts that are most liable to famine ; and also expenditure on a considerable 
scale in all exposed districts, to be incurred in encouraging and stimulating the 
construction of private irrigation works. The second consideration is the fact 
that the Famine Commission of 1901 have somewhat strenuously advocated that 
greater reliance be placed in future on village works as a means of employmg 
relief labour than has been the practice in recent famines. We have no hesita- 
tion in endorsing generally the remarks on this subject which are contained in 
paragraphs 54 to 60 of their Report; but we observe that, although the Commis- 
sion were in favour of employing reUef labour more extensively than formerly 
on village works, they realized as clearly as the Commission of 1898 that reliance 
could not be placed solely on village works. They remarked ; — 

Bnt, while in favonr of village works as the backbone of the relief system in a district 
where a snihcient number of them can be found, we are not sure that there are many snch 
districts ; and we consider that, even in such dirtricts, it will always be, necessary to have some 
snitahle large public works in addition, not only as an alternative, bnt also as a- safeguard. 

337. We fuUy recognize the great value of- village" works as a means of 
affording employment for relief labourers -of certain classes or in certain'oiroum- 
stances; but we must at the same time 'emphatically express the conviction wMch 
was slmred by the Commissions of 1898 and 1901 that in any- severe, extensive, 
or long continned famine, reliance cannot be placed on village works alone and 
that in' most districts pnbhc works must really -form- the backbone ,^of relief 
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operations. It is unnecessary, however, to consider the relative merits of the two 
systems, for the claims of each to adoption are not antagom'stic or exclusive. 
There is room for both, and the one is a useful and necessary supplement to the 
other. The only real question for consideration is the proportion which one 
may most conveniently bear to the other. This must be regulated according 
to circninstances ; but the ruling oiroumstances upon which, as pointed out by the 
Commission of 1901, the linal decision will largely depend, are “ the utility or 
otherwise of (he public works, and the sufficiency or otherwise of programmes for 
village works in particular districts.” Wc would add, however, in respect of 
village works, that regard should be iiaid not only to the numbers entered in the 
progi-ammcs, but also to their utility, and especially to their value for protective 
puriioscs. Our view is that for both classes of works there should be definite 
standards by which to appraise their utility, and that future programmes of 
relief works should be prepared with reference to these standards. 

3oS. JCmplot/nicnf of reli(f labour on proposed irrigation works . — ^As 
regards public works, tlic most obviously useful arc those which have been 
formally sjinctioncd, and arc in actual progi'css at the time that famine is 
declared ; provided, of course, that they are located sufficiently near to the dis- 
tressed area and ofVer work of a kind wliich can be carried out by famine labour. 
These conditions are most likely to be fulfilled on the large protective works, 
the construction of which has been recommended in Chapter IV of this report. 
If (hat ])rogrammc is accepted and worked up to, it may fairly be hoped that in, 
the event of a recuiTcncc of famine within the next fifteen or twenty years, 
there will be a number of works in actual progress in many different districts 
which will be capable of affording employment to all the labom*ers who can be 
attracted to them. The real difficulty, even in seasons of famine, will not be to 
provide enough work for the a^*ailablc labour, but to find enough labour for the 
work to be done. . 

339. Wc desire, however, to make an important recommendation in regard 
to Avorks of this kind. Although they aatII afford an invaluable means of 
employment for ctTectivc labour, we deprecate any attempt being made to utilize 
them for the employment of any labour that is not moderately effecth’e. Both 
the (punlity and the rate of progress on such works is certain to be impeded if 
the Avork is earned out under AA'hat arc known as famine conditions, and is 
croAvded AA’ith three times as many labourers as can be usefully employed, from 
none of AA'hom can more than a small fixed task be taken. We think that, even 
after famine is declared, an attempt should be made to cany out the work by the 
lujual departmental method, that is by petty contract, for as long as possible ; 
in the certainty that it Anil atVoifi attractive employment to large mnnbeis^ of 
the able-bodied labourer AA’ho Avould otherwise be driven to the ordinary famine 
relief W’orks. If it is foiuid that something more than this is necessary in order 
to dniAV to tlic works all the fairly effective labom’ that might be employed on 
them, and for AA'hieh useful emidoyment in some form must be provided, we 
Avould recommend that certain sections of the work be reserved for relief labour 
to be draAvn from the A’ilkges within a ceitaiu radius ; and that in these sections 
the system of family piece-work, Avithout any maximum Ihmt of task or wage, 
should be intraduced. Wc are aA\'are that the system of piece-work, Arithout 
any maximum limit to task or wage, although noticed Avitii guai-ded approv^ 
by the Paminc Commission of 1898 {vide paragraphs 212 and 461 of their 
Beport), finds no place in the ‘IswCodc’ system advocated in paragraph 80 
of the llcport of the Commission of 1901, in which a ma:nmum limit to ^y 
earnings is contemplated. But the objection to an unlimited wage has little 
force in the case of rcvcnue-cariung and protective works of this class, which 
it is in the public interest to complete in a thoroughly efficient manner as 
quickly as possible. Govcinmcnt Avill get full A’alue for all the money paid ; 
and if the labourers arc able to earn more than the normal famine ma x im um 
wage, some . of the difference, at any rate, AviH go to the support of dependants 
and others who must otheru’ise be provided for by Government. The problem 
of finding suitable village works for those who cannot attend the public works 
Avill be much simplified ; and high wages, if well-earned, trill give encomugement 
to -the ' people- and, - when well-earned, will prevent much of the demoralization 
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wliioh is almost inevitable on tbo ordin&ry famine relief works. On these works 
good work and rapid progress will bo the , main consideration, to which their 
usofuhiess, as . affording a means of employment to distressed labour, will bo 
subsidiary. These arguments may be held to apply" to otlicr public works in 
a-ctual .progress at the. time tlxat famine is imminent; but with less force if they 
arc not. of a protective character, or if the quantity of work Avliich they can 
supply is much below the probable demand for employment. 

34i0. Worhs sanctioned on their merits. —Next in order of utility are those 
works for which regular estimates have been sanotioned on their merits By 
competent authority, for execution as soon as funds may bo available, but on which 
work has not been actually commenced. In the case of a protective irrigation 
work, the sanctioning authority would bo the Government of India or the 
Secretary of State, as the case may be. If the estimate is for a provincial public 
work, the sanctioning authority will bo the Local Government. In both cases 
the execution of the works according to carefully prepared plans and estimates, 
will have been decided on, irrospeotivo of the demand for employment for 
relief labour ; and it may bo assumed that, if the work is begun but not com- 
pleted by famine labour, it will certainly be completed within a reasonable time 
after the closure of the relief works. "We see no reason why piece-work, with 
no restriction as to maximum task or wage, should not be adopted also on works 
of this kind; but the case for it hero is not so strong as on wprlcs actually in pro- 
gress at the timo famine is declared. It should bo left to the Local Govern- 
ment or Famine Commissioner to dcoido in all these oases whether the New Code 
system or unlimited pieoe-work should be adopted. 

Sdil. Useful worhs reserved for famine . — ^The next class will be public 
woi*ks for which detailed estimates have been sanctioned by competent autho- 
rity) as useful works to bo oxcouted in timo of famine, and which are likely to 
bo completed by relief labour ; or the completion of which, otherwise than by 
relief labour, will not involve an expenditure that tliere may be any dijffilculty 
in providing for. Estimates for now roads will fall under tliis class, if the roads 
can bo completed during the famine, or at a moderate cost after its close, to 
such an extent as to bo utilized as a communication. Estimates, for collecting 
metal for use on existing metalled roads, or for any other purpose on which 
it can bo utilized within a reasonable time, will also bo included j but if the 
inotal ' is to bo coUooted for laying on an unmetaUed road which fa never 
likely, to bo metalled, or wliich the district could not afford to maintain as a 
metalled road, the estimate will not fall under this head. 

342. Usefil village «jor7cs.— The next head will include all sanctioned, 
estimates for village works which may be certified by competent authority as 
having a real agricultm’al or protective value, such as field terraces -or embank- 
ments, the clearance or improvement of existing irrigation tanks,- and the 
construction of now tanks where suitable sites can be found. 


343. Order of eligihilitg . — "Works in which these conditions ate not ful- 
filled will come next ; and wo may then place all possible kinds of relief work 
in tho following order of eligibility — an order in which eligibility will depend 
not- merely on tho actual usefulness of tho work when completed, but also on the 
prospect of its over being comi)loted. No relief labour cau bo more useless than 
that expended on a work v^hich, however useful, if eventually completed, will 
probably remain as a famine folly, incomplete for ever. 

.(a) Works of the kind referred to in paragraph 338. 


Do. 

do. 

do. 

840. 

Do. 

do. 

do. 

341. 

Do. 

do.. 

do. 

342. 


(c) Proposed w;orks of class (c) or (d) for which detailed , estimates Imyb 
not' been sanctioned. - , - 

(/) Village works of little or no protective value, .but.- On which relief 
labour may bo omplpyed, .if necessary, .under .departmental agency. 
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(g) All proposed public works, whether protective or not, which, although 
' not altogether destitute of utility if completed, caiinot possibly 

‘ be completed by famine labour, or which cannot be rendered’ of 

any use without committing Government to very heavy expendi- 
■ ture in addition to whatever may be spent on famine labour. 

344. Sanctioned and emergency programmes. — ^The district programmes 
diould then consist of two parts: Part A would comprise all works falling 
under heads (a) to (d) and wotild be a sanctioned programme ; and Part B, com- 
prising all other proposed works, would be an Emergency programme. AU works 
included in Part A would be regularly sanctioned works of utility, which would 
certainly be completed either during or soon after the famine. Part B would 
comprise unsanotioned works of doub&l utility, or the utility of which depended 
on their completion, which would also be doubtful. Relief labour would not 
ordinarily be employed on works in Part B as long as employment could be 
afforded on works in Part A ; but works under head (e) or (^) in Part B would, 
from time to time, be transferred to Part A, as soon as the regular sanction of 
competent authority had been obtained for them. 

'SdiS. Special establishment requirM for preparation, of programmes. — ^There 
is another distinction between these two parts of a district programme of works to 
be constructed by departmental agency which will explain our reason for propos- 
ing to maintain them separately. Part B can be compiled, as' at present, without. 
much difficulty by the ordinary local establishment ; but the compilation of Part 
A will often involve heavy expenditme on the maintenance of a special establish- 
ment, whose duty it will be to prepare for sanction as many detailed estimates 
as possible of aU works falling under heads (a) to (,d). There can be little doubt 
that the utility of the work carried out by relief labour in recent famines would 
have been very much greater than it was, if the labour had been employed on 
works of which the detailed estimates had all been considered and sanctioned 
beforehand. The point on which we wish to insist is that time and money are 
required for the preparation of an effective programme of relief works, such as 
wo propose for Part A. Tliis, in many cases, cannot be framed without a special 
expert agency for the preparation of detailed projects of public works, and for the 
selection of sites, preparation of standard designs, and detailed estimates for 
village works of the kind referred to in paragraph 342. The cost ’ of such an 
agency may seem unnecessarily high when famine is not impending ; but we 
observe that, during the famine of 1899-1900, no less than 300 lakhs were spent 
in the Bombay Presidency on rebef labour, and money will not be thrown away 
which is spent on adequate preparations for e^qpenditme on such a scale as this. 

346. In the case of State irrigation works, such a special establishment will 
be at hand, if oru’ recommendations regarding the construction of new works are 
accepted ; and we have only to point out here that it will not suffice merely to 
keep investigation of such works slightly ahead of construction. Thus, supposing 
that it is considered ad^dsable that not more than two new projects should be in 
actusd progress simultaneously in the Bombay Deccan, it -will not be sufficient to 
investigate only one other scheme, so that its construction may be taken up as 
one or other of the two works in progress approaches completion. This is not 
what we contemplate. We hope indeed that it may be possible to start one or 
two large protective works as soon as detailed estimates have been sanctioned. 
But we desire that every possible project for the utilization of the rainfall of the 
Ghats on the plains of the Deccan should also be investigated, if not simultaneously 
at any rate in rapid succession ; and that each should be submitted, for the provi- 
sional or administrative sanction, oh its merits, of' the authority competent to 
sanction, without reference to the date on which it may be proposed, in the 
absence of famine, to conamence work. There are many advantages in thus com- ^ 
pleting as soon as possible the investigation of the whole scheme of protection ; 
but not the least of these is that it wffi be possible to employ relief labour in any 
part of the tract concerned, with a certainty that the w'ork on which it will be 
employed wiU be ultimately completed. Similarly in the Central Provinces, it 
will probably, not be expedient, at any rate for tiie present,' to undertake the . 
actiml construction simultaneously of more than -five or six of the works which 
Fart I o 
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we have proposed ; but there are bundroas of sueh^works to be carried out, each 
of which trill involve a good deal of investigation. Wo-should like to see detailed 
estiiaates for all of those. completed as soon as possible and submitted for the 
orders of the authority who could, in the ordinary , course, have power to sanction 
them.. That authority would consider them on their merits and would pass orders, 
either rejecting them finally as of doubtful utility or too costly, or sanctioning ' 
them as works to be proceeded with at once, or as soon as fiinds could be epnv^- 
niehtljr provided, or wTiencvcr Work was rc4uired for the employment of relief 
^labour. In the first case, the work w'ould remain in. Part B, of : the emergency 
programme, under the head, (p) ; in the Others, it Would he at once placed in 
Part A, under the head {a), (&), or (c), as the case might be. 

* , » ' " * * I 

347. As regards other public works and village works of the kind r^oi-red 
to in paragraph 342, the work of preparation may, in some cases, ho entrusted to 
the special establishment employed in connection with the protective projects, 
and in others bo carried out by the ordinary Public Works establishment of 
the district, wliich should, however, he strengthened when necessary for the 
purpose. Por the village works something more than this may often be reguired. 
The Public Works Department may often be able to make useful suggestions 
as to sites, etc., but its main duty will be to prepare standiu’d plan.*?; specifications, 
end detailed estimates of cost, for snob works as may be proposed dr approved by 
the Civil officers. It may, therefore, sometimes be advisable to appoint special 
revenue officers, who could prospect for works of this class, and do other work ‘in 
connection with the encouragement of private works of agricultural improve- 
ment by means of taJeavi loans or of the grants-in-aid which we have recom- 
mended elsewhere. 

348. Sanctioned programme to he limited to ackial regnirements.—'BvA, 
althoug;h the work of preparing Part A of the programmes may be costly, it will 

. he pofflible to limit its extent. However questionable may be the utility Uf 
some of the works entered in the existing programmes, wo have, as already stated, 
generally found them complete os to the provision of sufficient quantities of work, 
for the numbers likely to require employment even in a severe famine. In 
some provinces the provision made is actually in excess of requirements# e.g., 
in Madias where 20 per cent, of the population has been provided for in eveiy 
district, and in the United Provinces where provision has been made for 30 per 
cent. In some programmes provision has hefen made for districts of which the 
liability to famine is extremely remote. It seems hardly necessary to make detailed 
and elaborate provision, or to prepare at conaderahle cost such fully thought- 
ouf programmes, as we propose, for districts which have escaped scot-free from 
famine during the last forty years ; or for a much greater proportion of the 
population of other ’districts than that for ■which it has been necessary to. provide 
employment during the recent severe famines. It is for this reason that -wo- 
propose to divide the programmes into two parts. In all districts, works wliioh 
fulfil the required conditions will be entered in Part A, as soon as they have been 
formally sanctioned by competent authority ; and, in all, the greater the' number 
of, such works that, can he so included- the better. But we propose that no ' 
special efforts, invol'ving considerable expenditure, should be made to include in 
that Part a greater'nxunber of works than will he required to provide employ- 
ment for such a proportion of the population ns is likely# so far as can be judged 
by past experience, to come on to the works. . It may -be tirged that, iftbis 
principle be followed, there may bei some danger of famine overtaking Unpre- 
pared districtswhich' .have been regarded as immune, as has actually happened 
recently in the case’ of Gujerat. But for the few districts of that kind which ■' 
remain, and for possible hut remote conlangencies in other districts, pro- 
gramme? prepared as at present, which correspond . with Part B of ottr pro- 
grammes, should . suffice. It ds, indeed, exceedingly doubtful whether, at any ' 
moderate cost or with much ultimate Utility, thoroughly efficient programmes 
could be prepared for anybnt what' we may • call .true famine districts. These- 
should be first Uiken up in order of .nrgen^, and -when the wants of that piropor- 
tion.of their population which is certain to require relief are fully supplied, the-' 
expediency of. taking special ’measures for perfecting the pro^;ainmes of 'Other-’ 
distHots can be conadered. Our point is- that establishment, time,- and mbuey, ’ 



nro roquivod for the j)rci)avafaon of really offootire i)rogKiiiimcs of relief svorlcs; 
luul that it is therefore iiecessaiy to disoriminate between requirements wJiich 
are obvious or immediate, and those wliicli are improbable or remote. 

3 jn. Programme of ritlogc xoorl's. — ^The piogrammes which we have consi- 
dered are those of the Public Works Dcpaidmeait, for works which will in the 
main be carried out. by departmental agency. It is ])Ossiblc that, in the actual 
stress of faiuinc, some of the village works included in them may more -con- - 
vcniently be entrusted to Civil agency, as was the cjise in Bengal and other 
pl’o^•inccs in recent famines. Hut, as we have already pointed out, they do 
not include village Avorks Avith Avliich the Public Works Depaitment wiU 
certainly have no concern, and AA-hich can only bo earned outby ilivil or Local 
Ainoflicial agency. We have pioposcd to include some works of this kind imder 
head (d) of future ])rogmmmcs, but. they Avill only be works in regard to which 
some advice or assistance from the Public "Works ofTiccrs may bo required. If 
the ])olicy of iinding employment for relief labourers in the ncighboiuhood of their 
homes is to be deA-eloped to the utmost, there must be proA'ided many small village 
AA'orks, whether classed as aided or unaided, in addition to those which have been 
actually entered in the jArcsent jirogrammcs. We do not think it necessary or 
conA’cniont to enter Avorks of this kind, lAnth Avhich the department AAdll have no 
concern, in the dciKirlmental programmes; but the imj)ortancc of maintaining 
programmes of .some kind for such works should not be overlooked. It may be 
neccsstiry, as avc have already suggested, to strengthen temporarily the district 
staiY, until an extensive programme of useful Anllagc v'orks has been obtained ; 
or it may be possible to dcAnsc arrangements under AA'hich such a programme 
may be forthcoming on the lii-st waitings of famine. WeinAite attention to the 
subject, but arc unable to suggest the most suitable procedure, Avhich Avill prob- 
ably depend very much on locjil conditions. 

350. Suiiclioned programme to he first xitilhed.— lt oiu’ ideal programme 
Avcrc completed, distressed laboiu Avould be fust employed, Jifter famine had been 
declared, on Avorks in Part A, falling midcr the heads (a) to (d). The order of 
utility would bo indicated by these letters ; although in practice it would be im- 
possible to follow it in opening Avorks, as regard would have to be paid to many 
other considerations. But all AA orks entered in this i)art Avould be works of utility, 
although of a vaiying degree, and any one might be undertaken with some 
confidence that it Avould not be left unfinished. If requirements could not be 
met from Part A, Avorks included in Part H would be opened, iweference being 
giA'cn to those under licads (<?) and (f), AVorks under head (g) being opened only 
as a last rcsoiu'cc. W’’c arc inclined to think that works of this kind should 
ncA'cr be opened AAnthout the express sanction of the Local GoA'emment, if their 
completion, otherwise than by relief laboiu*, AviU involve a charge of more than 
five lakhs or some other suitable limit. But if programmes are prepared as we 
propose, and continuous ciforts arc made to com])lcte detailed estimates for pro- 
tcctiA'c AA’orks in the districts most exposed to famine, and to iilace them on the 
list of sanctioned projects, aa'c hope tluit it may ncA'cr be necessary to employ 
labour on large projects Avhich may never be sanctioned, and the details and cost 
of which haA’-c not been worked out, 

361. TJtility the main consideration. — With iwogrammes systematically 
maintained, as proposed, there should bo little difliculty in determining the pro- 
portion which village should bear to public Avorks. The principal consideration, 
Avhich will justifA'- a preponderance of the former in any locality, is theii’ superior 
utility. In many cases this will be foimd incontestable. There are, indeed, 
many parts of the country in Avliich the only work which will give any measure 
of protection, is the field embankment, or small village tank which can be used 
for irrigation. In others, there is notliing better than the repair of tanks, even 
by means of silt clearance, which, although extremely expensive in relation to 
the results obtained, is admirably adapted to the emidoyment of relief labom-, 
and is thoroughly effective as far as it goes. "Where no other form of compar- 
ably useful work exists, we should not hesitate to recommend almost exclusive 
reliance upon such Aullage works as these. There is no reason to suppose that 
the difficulties of supervision will prove altogether insurmountable, and it is_ 

Part I ^ . <j a 
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• bettor to tolerate some laxity of supervision, tlian to acquiesce in tlio jicrfor- 
inanco of uselcas •work. . 

352. Lastly, we think that, in considering the prospective utiliiy of any 
■work, regard should not bo had solely to public utility ; andlliat,ih preference, to 
works of doubtful or of no public utility, -w'orks likely to bo useful to proprietors 
or cultivators of land should be freely undertaken.' In many cases moans may 
bo contrived to obtain, sooner or later, some return to the State for tbe outlay 
thus undertaken. But oven ’where this is impossible, it will be better to do work 
which results in improvement and protection of the land, Iban work which has 
little or no bcncticial result beyond the i)rovision of a labour test for able-bodied 
persons in need of relief. 


Chapteb Xin.-SUMMARY AND CONOLDSIO^ 

353. Introductory . — In tho preceding chapters we have endeavoured . to 
dcscriho the present state and the extent of irrigation in India, its use and value 
in inercasing the produce of the land and in affording protection against famine, 
ilic scope that still remains for its future expansion, hoth by public and private 
works, and the limitations to such expansion which arc imposed by physical 
and financial considerations. "We have considered the financial resTilts which 
have hcen attained on all existing State irrigation works ; and we have estimated 
the tinancial burden wliich our programme for the construction of new works 
may impose upon the State. In the Provincial Chapters (Part II) these matters 
arc’ again considered in greater detail for each of the Provinces and Native 
States" Avhioh wero visited hy us, and some particulars arc given of the character 
and utility of the works on’ which relief lahomrhas been employed during recent 
famines, .and of those which have been entered in the latest programmes of 
famine relief works. In tlic remaining chapters we have discussed, in their rela- 
tion to our main projiosals for the extension of public and private irrigation 
works, several subsidiary questions, such as the possibility of utilizing artesian 
sources of supply; the* classification and financing of State irrigation works; 
the provision of the additional establishment required for their construction and 
6\ibscquont maintenance ; the methods of charging for canal water ; the value of 
agricultural experiments in connection with practical irrigation; and the future 
preparation and maintenance of programmes of famine relief works. We now 
propose to summarize our principal recommendations on these points, and to make 
a few additional remarks and suggestions which have been reserved for this 
concluding portion of our report. We shall, in the first place, refer to our pro*, 
posals for works of a certain magnitude, which, for our purpose, may be roughly 
indicated by the condition that the cost is not fikely to be less than 25 lakhs. 

Large Irrigation Works. 

354). Tunjah.—ln the Punjab we found a complete scheme known as 
the Lower Bari Doah, wliich had been fully worked out and submitted to the 
Government of India for sanction. We proposed, with great reluctance, the 
postponement of this important scheme until an alternative scheme for irrigating 
the same tract by means of a canal from the Chonab, to be carried across the 
valley of the Ravi, could be further examined. If this bold alternative scheme 
he fe’asihle, it will he much more expensive than that hitherto proposed, but its 
■protective value udU be much greater, audit will probably be no less remunera- 
tive. If carried out, it will be second in importance to no other uTigation work 
in the Province. We have heard with satisfaction that the reconnaissance, 
which has been lately undertaken, indicates that this grand project, which wiU 
involve the diversion of part of the cold-weather supply of the Jhelum river into 
the Chenab, and possibly also the conversion of the Wular Lake into a reservoir 
for the storage of the head waters of the Jhelum, is regarded as feasible ; although 
the probable cost has yet to be estimated. We have recommended that, if the 
original scheme be adopted, a supplementary project should be prepared for the 
immediate construction of one or more additional wars across the Sutlej, and 
for linking up all the inundation canals on boflx banfe, or in British and 
Bahawalpor territory, and connecting them with new main canals to take off 
from above the works proposed. If tiie alternative scheme be adopted, this sup- 
plementary project Avill not be urgently or immediately necessary, as there will 
be no interference with existing conditions on the Sutlej river; its execution at 
some future time should, however, be contemplated, as it is only by these TnagTiB 
that the available supplies of the Sutlej can ever be fuUy utilized. A third 
large project is the great Sind-Sagar scheme, in respect of which we have' re- 
commended, as a preliminary and tentative measure, the construction of a small 
canal, with its head at or near Bhakkar, for the irrigation of that portion of the 
Boab which can be commanded by such- a work. 

366. iStMd.— -We have recommended a continuanee of the present policy of 
extending and developing to the utmost the existing inundation canals in Sind, 
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and we understand tliat, by this, means, tlie irrigated area may be increased by 
at least 400,000 acres. Woa,re unable to recommend the construction of a per- 
manent weir across tlie Indus as long as so much can be done for tbo extension 
of irrigation b^ less heroic, and less difficult and costiy measures. But the even- 
tual construction of such a work .should be contemplated j the data req[uired for 
the preparation of the project should be collected; and in preparing all schemes 
for new works the possibility of a weir being constructed at some future time 
should be kept in mind. 

3BB. Gnjerat , — In Gujerat we have reoomhiended that an attempt be 
made to find suitalble sites forstorageAVorlcs onthoSabarmati,Mahi,andiirer- 
hudda rivers, either in British territory or in the adjacent Native States. If 
such sites can bo found, we'thiiik that oanals may, with advantage, be constructed 
from these rivers for the protection of parts of Ahraedabad and Kaira, and of 
such tracts in Native States as can bo commanded. Wo also recommend a re- 
consideration of the Tapti project, 5f it be found that an area of rice cultivation 
can be relied on which Svill be sufficient to render the canal moderately 
remimeuative. 

357. Bomha,y jDccc«f».<~Our principahand most important a'ceommendations 
for large works bavo been made for the protection of tbo iDeccan districts in tbo 
Bombay and Madras Presidencies. d?or the former wc propose .that -the catch- 
ment areas of all the ravel's -which derive their supplies from the nnfailingirainf all 
of the Western G-hats should he carefully examined, with a .view to the con- 
struction of as many laTgeetoragereserybirsnspossible, and. of -the works necessary 
for carrying -tlie supply into ithose tracts in which irrigation as most urgently 
needed. Wc have examined <and recommended .two schemes .of this kind^the 
C/i^nkapurnnd Makdevi projects, the pkns and estimates for wiicli had been 
laid before ns. -investigations, whioh have been putonhaud on our recommenda- 
tioffs, are also in progress in connection with propo^ for the construction of 
storage works on the Gujanni and Ghateprabha nivers, which will feed the 
proposed Nira (right hank) and Gokak Canals. We have had an opportunity 
of seffing the results 'df 'flhe smrveys for the former of %hese. works, on wffich^ we 
have commented in Part II, paragraphs 177 and‘178. 'These invesrigations 
^orQd be 'Continued nutil eve]y river basin has been exhaustively nxannned, 
-Und WQ hope -that many otlier projects maybe iiroposed. The works wuU be 
veiynostly and -urn’emnuerative, but fhey /•will ‘^ve protedtion 'to many -liracts 
Ivhidh are more nrgeUtly in need of ifr than mry -dther part -of India. 

'368. H^adras. — I’d' the Deccan distriofe of Madras wo have .recommended 
■thalt immediate steps bo taken to improve rand extend the XurnodlAJuddapah 
■''Canal, and to make a complete investigation dfShe'Tungahhadra project, ^icli, 
if carried out, wall be one of the largest and costliest irrigation works .in India. 

’ The work is hardly likely to prove remunerative, but we hopelhat a ndt-revenue 
may be relied on uliich will suffice "to justify its construction as a valuable 
f amine ptotective woik. . ' - . ; 

;3B9. Other large works which have been proposed in' Madras Mc storage 
•reseBvoii'SJon -tbe Oauvery and Kistna hivers. It -is hoped that -it. may be pos- 

•rible to sanotion both of .'these works, 'or. at least iheformer,'^on their merite-as 

.woidcs which are likely tobe^prcductive.; tbut.both schemes avail have /a .protec- 
tive value -vlhidh -'vrill justify-aanotion being acooiried to them, .e'ron .if tlu^ .are 

•doubts-as to .their .proving .fully a’emunerativ-B. 

360. •'We have, proposed tthatsa scheme for. ajlarge^storage work 

-and -canal-on the-'l^aramtiassa/rivcr, •.todrrigate ithe .jBliatbua S-ub-Airoion imthe 
Shahabad.’diStrictj/be.iiivBstigated ; and we reGommeud its'ConstEuctiondfnt'.cau 
he anticipated toyieldia return' equal.-to. that of 'the'Sone Canals. ■ 'Wcihave --also 
considered the proposed BagmatiCaualtor-the hxigation'cfkiargejar^ inthe 
Muzaffarpur district ; but do not recommend its prosecution, at any rate until 
some fexperienee has been gainedramia smallexiand'lessmxpensivfa work, ^ch as 
the’-Kamla rprojeot.'in Darbhan^',.' of ithfe .extent to. which rthe.cffitivators imtoese 



Northcni Bihai’ districts hvc likely to avail themselves of faeilities for irriga-tioh,- 
ahd the nmotmts which they will ho willing to pay for thoni. • ; 


301. Uiiilcd JVocfwccs.— In regartt to the United Pronnces,.we have 
strongly I'ccommcndcd the construction of the Ken Canal which will protect the 
greater part of the Banda district in Bundclkiiand — a district wliicli suffered" so 
severely from famine hi 1890-97. Wo have not been able to recommend the 
great Sardah Canal project, to which Mferoneo was made in 'the Eoports of the 
ramiuo Commissions of 1880 and 1898, ns the greater part of the tract com- 
manded Ls not in mgont need of canal irrigation, to the introduction of whiph 
both the landowners and tho most experienced local revenue officers are 
strongly opposed ; hut we think that a smaller work might bo contemplated for 
the irrigation of portions of Hardoi and adjoining districts, where protective 
irrigation is urgently needed. We have also suggested the possibility of divert- 
ing some of the Sardah water into tbc Ganges above Narora, so as to set free a 
portion of tho supply in tbc Upper Ganges. Some of this may be utilized in the 
extension of irrigation in BijnorandBudaon, and the balance be diverted, part to 
the Agra Canal vui the ITindan river, and part into the Eastein Jumna Canal 
below Saharanpur. If this scheme is feasible, it will he possible to allot to the 
Western .Tunma Canal a much larger share of tho cold-weather supply of the 
river Jumna; and tliis extra supply will he of the peatest possible value, as 
affording a means for the extension of irrigation in those portions of the 
unprotected tmets in the Hissarand Rohtak districts which can he brought under 
command. 

Sjiall Statu Iiuiigation Wouks. 


362. FieUl for construction of smalt tcorks , — We liave now summarized all 
our recommendations in respect of large imgation projects likely to cost more 
than 25 laklis each. There is, however, a wide field for the construction of 
works of a humbler class, tho majority of which will probably not cost more 
than ten lahhs each, while some may cost even less than one lakh. There is a 
great deal to bo said in favour of .such works. '1 hoy afford protection to many 
tracts wliich cannot be brought witliin the scope of larger and more ambitious 
schemes ; they involve much less financial risk ; and, on most of them, work can 
he started for* the puvpo.so of employing relief labour, nith some assurance’ that 
the works are likely to bo completed, as their completion will not entail very 
hea'»'}’ charges on the State. 

363. Itenmneratir.e «cori's.— These smaller works are of two classes- : some 
may bo recommended ns likely to he directly remunerative apart from their 
protective value ; while others may be proxjosed on their protective merits alone. 
Foremost among the former class may be placed all extensions of existing works, 
tho cost of which is chargeable to tho open capital account. Such extensions 
arc, for obvious reasons, .almost always certain to he highly remunerative; and 
tiiero has hitherto been little difficulty in obtaining money for their construction 
when they are extensions of works which have been classed as, and have actually 
fulfilled the conditions of, productive irrigation worbs. In the case of other 
works, such as the inundation canals in the Punjab and Sind, there are at 
present difficulties in obtaining funds which we should like to see removed. In 
many provinces also, such as Madras and the Punjab, there is iuom for the con- 
strurtion of new works, of smaller size than those which have generally been 
sanctioned as productive or protective, the constraotion of which has been 
prevented by the fact that the cost was chaigeable against general revenues. 

■ 86t. Small loorks in Central Provinces and elsewhere . — ^There are other 
small works which are never likely to ho direotly remunerative, but which we 
have no’ hesitation iri recommending, as weffiave recommended many major 
works, on ' the ground that they afford the only means of providing protection 
against drbught to tracts that are greatly in want of it. Foremost among these 
we would place the works' which we have proposed in the rice-growing districts 
of the Central Provinces. But we hope that many works of the same kind may 
be possible in Other tracts,' such as are to be foiiud' in Gujerat, B’erar; Chota 
Nagpur,' and' Bundelkhand'; and that the programmes of famine relief works' 
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irmy before longinoliidea^eatjnimber. of these irorks after sites liare been 
oardfuUy selected, and ■ estimates have been prepared in aU necessary detail.- 
Almost all the irorks rrhiob ire bare recommended in the Eajpntana and 
Kathia^rar States will probably be small works, costing less than 25 lal-hg each, 
with rarying degrees of productiveness; bufit is possible that one or two larger 
works may be proposed. • & 

366. Worhs for toJticTi capital accounts are not kept. — ^The works, which 
we ]^ve hitherto been considering, are works of . sufficient size and importance to 
justify the maintenance of capital and revenue accounts, or geneiallv those 
which will cost not less than Ks. 60,000. VTe have, however, also advocated a 
more liberal expenditure on the smaller works for which no capital accounts are 
maintained, but for the upkeep of which Government has imdertaken the 
responsibility. •• 

Pniv ATE Iehiga-TIon Works..; 

366. Great importance of private toorks. — Wei have next to consider the 
scope which exists for the extension of irrigation by means of private works. 
We desire, in the first place, to repeat that this question is undoubteffiy of at 
least equal importance to that of e^ension by means .of State 'works. We have 
shown that, out of a gross area of 44 million acres annually irrigated in British 
India, no less than 25^ millions, or 58 per cent., are irrigated by private works. 
If we eliminate Sind, where there is practically no scope for private works, the 
proportion becomes 60 per cent. In view of these figures, we caimot avoid the 
conclusion that as great an increase may be effected in the area under protection 
by assisting and stimulating the development of private works ashy constructing 
new State works. Not that we advocate one to '^e exclusion of the other; both 
are equally necessary and each niustbe regarded as the complement of the other. 
The question of developing private irrigation works is, however,* one Avhich 
presents many difficulties. Care must be taken that assistance is not given in 
such a manner as to discourage aH individual effort, by which so much has been 
done in the past and much more may be done in the future. We have expressed 
our views at some length in Ohaptere T and VI, and the recommendations 
which we have ventured to make may be thus summarized : — • 

(i) A development of the present system of fakavi advances for agricnl-r 
tural improvements, and, among other, measures, a lengthening of the time, 
to be allowed for repayment of the loans, and a reduction in the rate of -interest.- 

(ii) Grants-in-aid, in tracts in which the people have become impoverished 

by famine, to those who have the will but not the means to undertake works of 
improvement. . • . ’ ' . 

(iii) More definite assurances, where these are necessaiy, of perinanent or 
long-term exemption from enhancement of assessment on account of agricultural, 
improvements. 

’ (iv) The more extensive employment of relief labom: on agricultural worire, 
even when these will benefit only private individuals who will pay nothing in- 
return for them ; and the systematic inclusion of such works in the progr amm es 
of famine relief works. , • . . 

367. Expenditure involved. — Proposals (i) and (ii) wifi entail heavy ex-, 
penditure, but all or almost all of that incurred under (i) will be ultimately . 
recoverable, and will involve no actual charge on the State if the rate of inter^ 
is not fixed imduly low. If the advances and grants-inr-aid are judiciously, dis- 
tributed, the money will be well spent, and the only limit which we would pro- 
pose to expenditure, is that which this condition imposes. ' We fully recognize 
that progress in private improvements, to be healthy, must be' gradiial, and that 
it trill be unwise to force the pace ; although we think that ifmight be qmokened 
if. many of the existiog.obstacles were removed, and if greater facilities were 
offered to those who' are willing 'to take advantage of them. As to 'cost> we have; 
proposed a programme of State irrigation works which, if (^xied out, will, within- 
the next .twenty years, effect an. increase of about 6| million acres in the area 
annually irrigated and entail, when the works have been completed, an imnuaL 
charge on the State of, 741akhs, subject to whatever reduction inthe future.cpst 
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of famine may he allrihutahlc io the -works. It is not possible to estima^^e, 
with any approach to accuracy, the additional protection that will he afforded 
in the same period hy extensions of private irrigation works, but practically the 
only burden imposed upon the State hy these works -will he that due to the 
grants-in-aid for which wo have suggested an annual provision of 17 lakhs. 
Even if regard he had only to such extensions as may ho duo to these grants, the 
net cost to (he State will be much smaller, relatively to the area irrigated, 
than in the case of protective State works. 


.AiiTiisiAK IVei.ls Axn Subsoil ■V\'ateii Suavnv. 

nnp. Jrlcsiat) ami ttuh-ar/cfiau The general geological conditions 

of India, and the results attained hy the utilization of artesian waters in other 
countries where the conditions arc mom favourable, render it certain that the 
area which can he irrigated fium these sources must always he comparatively 
insignificant. "We have, however, recommended that experimental borings 
should he made in any tmet liable to famine, in which the conditions may 
appear exce)itionally favoumblc for aidcsian action. There is more hope of 
obtaining useful roulfs by connecting the ordinary wells -with sub-artesian 
somves of sujrjdy. from which the water rises above the level of the smTOimd- 
ing groimd-water, alfhough the hydrostatic pressure is not sufficient to force it 
to tlie surface. ^Ve have recommended that, in suitable localities, assistance 
should he given to the jiooidc in making borings for the purpose of tapping 
the.co sui»plics. and that the results .should he systematically recorded in a 
suhsnil water survey. 


PKOGTIAM3IE.S OF EELtlCr WOUKS. 

aco. Detailed cslmaiC!^ csfciidal for irrujation tcorA-s,— The actual cost to 
the State of the irrigation works, public and private, which we propose, will he 
considerably reduced if relief labour can be employed on them which would 
othorwiso he employed on works of more doubtful utility. An ideal programme 
would comjjrise tally works of a jirotcctive character, and a few other public 
works which it. may ho j-roposed to carry out, famine or no famine. If our 
jiroposals for the extension of jiublic and private irrigation works are generally 
accepted, the detailed estimates for these works -will form the backbone of the 
jirocrammcs of public and village works. It is on this account necessary that 
the preparation of detailed estimates for new works should be a long way ahead 
of actual coustinotioii. "Wchopc, indeed, that many of the works which we 
])ropose may he not only begun, hut cr>mpleted before famine occm*s;^ and that, 
instead of providing the means, they may actually prevent the necessity for the 
cmplovmont of relief labour. But, whatever works may from time to time 
ho, ] rrt in hand, wo recommend that detailed estimates should he prepared 
for all works of the kind rccoumicnded, which can ho proposed in a district ; 
until all have been submitted, sanctioned, and reserved for execution in 
due cour-so or whenever it may be necessary to find employment for relief labour. 
It is true that, in some cases, this may involve a recasting of a project when it is 
put in hand some ycar-s after the original sanction, and also tlrat it entails some 
immediate extra oxpcndilru’c on establishment; but effective programmes of 
famine works cannot he prepared -nithout cost ; and in no other way can any 
scheme for lire extension of protective migation works he made to fit in with 
an effective programme of famine relief works. 

370. "Wo are not indeed sanguine enough to suppose that there will always 
he on hand a sufficient number of approved projects for the extension of iniga- 
lion hy public or private works, to provide employment for all the labour that 
may require it. There are many districts in wmeh this wiE perhaps never he 
the* case, but it is unavoidable only in those in which there is actuaUy no scope 
for such projects. In dll other cases some authority should he made responsible 
for seeing tliat detailed proposals for possible irrigatioii works are worked out 
and brought on to the district programmes, ready for use as occasion arises. 

Part I. Tv 
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AdMIKISTEA'KTE jSiIeasukes. 

371.. Order of execution of ioorks.—TkQ next question to be considered is 
Ibe order to be pursued in carrying out the State irrigation TTorks winch , bare 
been reoonnnended, and in encouraging the extension of private worts. It may 
at first sight, appear that the rule ^ould be to commence operations in tho^ 
tracts which are most liable to severe famine, gradually extending thefii to other 
tracts, as the protection of those first selected becomes as complete as mav be 
possible. The tracts in which the need is greatest should, no doubt, receive* the 
earliest possible attention, but there are many practical considerations which 
render it inadvisable to concentrate all efforts upon them. In the &st place, the 
progress which can be effected in one particular tract, or on one particular work, 
is limited to a great extentby the amount of local labour available j and, although 
for certain works it may be possible to import outside labour on a large scale,*it 
will generally be inadvisable to do so in tracts very liable to fomine. A-n 
excessive concentration of energies on one tract may also.involve an inconvenient 
derangement of the administrative machinery. Greater progress will, therefore, 
be made by multiplying efforts in widely distant tracts than by concentrating all 
efforts in one partioTilar locality. Apart from this, there is always uncertain^ as 
to the province or district in wMch famine may next appear. It is, on this account 
alone, desirable that all effort to prevent famine shoxud be diffused rather tbnn 
concentrated ; and that in all provinces systematic organization and arrangements 
should be made at once, not only for the preparation of protective projects which 
may be entered in the programmes of relief works, but also for their gradual and 
orderly execution in accordance with a prescribed plan. TVe recommend, there- 
fore, that operations should be started all along the line, and that every province 
be allowed to open its own plan of campaign. At the same time it is, of course, 
expedient that the greatest and earliest activity should be displayed in those 
provinces or parts of provinces in which, according to past experience, there 
appears to be the greatest danger of famine, or which are in most urgent need of 
protection. 

372. Co-operation of dejjartmenfs . — It has been shown that, for greater 
protection against famine, reliance must be placed, not only on new State irri- 
gation works, but also on the extension of irrigation by means of private works. 
Por the construction of new State works the officers of the Public Works 
Department will be responsible j on the Oi"^ officers wifi, devolve the duty of 
encouraging and stimulating private effort. Thus the two departments will not 
only be closely associated in devising measm’es of protection and programmes 
of relief works, but each will, even in its own sphere, require the co-operation 
and advice of the other. It is of great importance that the revenue officem should 
be freely consulted during the earUer stages in the preparation of projects for 
State irrigation works. Even in the case of works which are certain^ to^ be 
remunerative, many mistakes in the alignment and construction of the distribu- 
tary system will be avoided, if full and complete information is given of the 
nature and distribution of soils within the area to be commanded. In the case 
of works which are undertaken solely in consideration of their protective merits, 
and which are likely to impose a permanent charge on the State, something 
move than this is required to ensm'e that water will be distributed to _ the 
best advantage among the villages in which protection is most urgently required. 
We have had the benefit of an interview with Sir Edward Buck, K.O.S.I.,^ who 
explained to us the closely detailed system of agricultural statistics instit^ed 
by him while at the head of the Agricultural Department. These stati^cs 
are now maintained for every village in all those provinces and parts of British 
territory in which the need for extending' irrigation is at all urgent or pressings 
They cannot fail to be useful to irrigation officers vs^ho ought to be acquainted 
with, and to make full use of, them before designing any oxtemons of 
tion. The cost of famine relief in the past, in any particular traot, arid the 
amounts of remissions and suspensions of land revenue, are factore that "inll also 
have to be considered in connection with particular schemes for protection. 
On the other hand, the Civil officer wiU often he glad to receive the co-opera^ 
tion of the Irrigation officer in preparing Ids own'sdiemes for village 
agricultural improvements, not only in the selection of suitable sites, but in the 
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piviiaralion tif standard plans and sjiccifi&itions, and oC rough (■stimates of cost 
or quantities of work to he done. 

Tht’ experts of tho Agricultural Dopavtinont. will alsoofton ho able to 
irivo very ttseful advico in connection with schemes for the extension of irri- 
gation. The l-'amine Comiuissiou of 1001 linvc drawn attention to the assist- 
ance which this deiiartinent. may render to tho work of protection, and have 
remarked that "the steady application to agricultuml problems of expert ro- 
s-;iroh is the crying nee.essiiy of tho time.” To tho long list of subjects of 
inepury suiigi'sted* In* the Coimnission, wedcsiro to add that of the application 
of water to ouliivated croj)-. which is of such importance that we have consi- 
tliwed it separately in Chapter XI. There is no country in which a wider field 
and better opj>:»rt unities exist for stioh inquiries than in India ; and there is none 
in which the reatlt.s attained ans likely to he of greater practical importance. 

371. Cnifrn! JUmn! jrro;;j;j;c«r/ed.— In Chapter IV we have proposed a 
nmeh htrecve-1 of thi« exivndittire which may he incurred in extending the area 
tmder pn>t«vtinn of Slate in-igation works; and in Chapter VI we have ventured 
to uive ati idea of the expenditure which may, in our oj)inion, bo advantageously 
inettrriNl hw some years to come in the encounigcmont and development' of 
i«rivate pnUectivt' work*;. The<c two forccjvsts, taken together, constitute a 
prvnViimal ]i«>u'T;imme of fttture protective operations. It is put forward 
onlv ns a basis t.f diseiission. The linal programme will depend on tho general 
view taken hv the fhtvernmeni of India of our recommendations, on questions 
of tinanelnl l•xpediencv, and on tho detailed working plans which Local Govern- 
ments may hereafter Mihmit for their scvonal Administrations. But, wliatevor 
final pnenunme mnv, after due delihemtion, he eventually adopted, we desire 
stronelv to n*C(i>nmend that some special arrangement should be made to ensure 
titat it’ is faithfullv. viuoniusly, and continuously prosecuted. We cannot but 
n'ca-nirc the danla r that any programme, however carefully devised, may, in 
course of time, become almost a^hwl letter unless measures are taken to 
prevent it. We venture to suguf^st that some Central Baird or Authority 
iliould he ronstittited, and iniTstod with tho responsibility of regularly 
natehini: and r<‘i)'irti!n: progress under all heads of the programme, and of 
•nnirdim: auminst anv material deviation from the working plan for each 
provinee hehu: juadc ’without the express function of the Government of India. 
Minor deviations in matters of detail might be permitted irith the sanction of 
the Board. We recognize that circumstances may often arise which may 
n'nder it im]K>ssihln to csirrj- out any prognnnrac in its entirety ; but the cou- 
stitution of a Central Bonrd’will prevent deviations for which there is not 
vufiicient justification ; and it avill facilitate re-adjustments of tho programme, so 
that when slow ])ro'.;rr-ss is \mavoidnblc in one province, it may be compensated 
for hv irreater aetivitv in another. 

:i7ri. Jiispcclor-Gcncral of Irrigafton. — The responsible technical adviser of 
ihcGovcirnmentof India is the Inspector-General of Irrigsition, who is also Sccre- 
tan' to the Government of India in the In-igation, and Hoads and Buildings 
Branclus of the Public Works Dciiartraent. The adoption, in whole or in part, 
of the progi-animc of new State irrigation works will give a great deal of extra 
work to tins otlicer. "We think it of great imjiortancc that he should continue to 
cxaTuine all projects which may he submitted to the Government of India ; 
that ho should 1)0 free to spend a considerable portion of the cold weather in visit- 
ing the different provinces, inspecting works in progress and the sites of proposed 
new works, and in conferring with local oflicers ; and that, if necessary, 
special arrangoraents should bo made for I'elioving him of all but the most 
important of ’his duties ns Secrctiu-y at such times. 

370. Fimncbig of State toorics ami loans for private imptrovement . — ^In 
Chapter VIII wo liavc put forward certain proposals for tho future classification 
and financing of State irrigation works; and in Chapter VI (paragraph 212) 
we have made some obsen'ations on tho financing of loans and grants-in-aid for 
agricultm-al improvements of a protective nature. The proposals are of a toohnical 
charaotor, and they cannot be conveniently summarized ; but their main object 
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is to ensure a regular supply of funds for the execution of a programme of opera- 
tions •which shall not be liable to interruption to meet budget oxio-encies. If 
this end can be as surely attained in any other -way, -we do not desire to press the 
particular proposals -which -we have made, and -winch will no doubt be considered 
on their meri-fe. , * 

377. Revenue and engineer estahlisliments . — Por the prosecution of the 
programme of new State irrigation works which we have recommended, a large 
and permanent increase in the strength of the engineer establishment will be 
necessary. In regard to this, some observations have been made in Chapter X. 
It is hardly necessary to add that a corresponding increase wiU be required in 
most of the subordinate estabhshmmits. Some increase in revenue establish- 
ments will also undoubtedly be required, to give full effect to that part of our 
programme which relates to private irrigation works. The distributioh of tahavi 
advances on a scale so much larger than that hitherto kno-wn, the allotment of 
grants-in-aid to impoverished cultivators, and the preparation of effective pro- ' 
grammes of agricultural improvements and -riUage works, cannot be carried out 
without additional establishment. We are, however, unable to say what the 
increase -wiU be, and can only draw attention to the fact that it may be con- 
siderable and must be contemplated. 

378. Water-rates . — There is one point on which we desire to record an 
emphatic opinion. W e have not hesitated to recommend a large unremunerative 
expenditure for the sake of affording protection to many tracts which are 
ui’gently in heed of it ; add we recognize that, even after irrigation has been 
introduced, it -will be necessary for some time to remit a considerable share of the 
rates until the people have learned to appreciate the advantages of irrigation. 
But when that time has come, we thinlc that there should be a gradual enhance- 
ment of rates, until the charges for water are equal to what it is really worth ; 
that is, until the rates charged to an occupier are the maxima compatible with a 
full demand for warier, hnd those paid by the owner are a fair share of the 
increase in the value of his net assets due to irrigation. We have- estimated 
that the completion of all the new State works which we propose, may involve 
a permanent net charge for interest amounting to 43 lakhs per annum ; but, if 
this principle is continually acted on in practice, we hope that there may even- 
tually be a material diminution of these charges. There are some schemes that 
are never likely to be fully remxmerative ; but all should gradually become less and 
less -unremunerative if care is taken to raise the charge for water as circumstances 
warrant. Brom a mere protective point of view, the more profitable irrigation 
works become, the greater will be the readiness and the capacity Cf Government 
to sanction further extensions. We have not attempted to form any opinion on 
the adequacy of the rates charged for irrigation in the different provinces which 
we have visited ; but -we have been impressed by the fact, to which we have 
drawn attention in our Bengal Chapter, that the secmely protected and flourish- 
ing tract in South Bihar, which is irrigated from the Sone Canals, pays so little 
for the water advantages wliich it has now enjoyed for 30 years, that a charge 
for interest, amormting to over 5 lakhs, has to be met annually by the general 
tax-payer. 

379. Legislation.— 'TixesQ are many points on which, in the course of tlus 
report, we have venUu’cd to recommend legislation. All legislation that can bo 
regarded,- rightly or -wrongly, as likely to affect prejudicially a number of private 
interests, is, we are well a-vyare, deitain to be strenuously opposed, however desir- 
able it may be in the interests of the community at large. Ko doubt, also, the 
expediency of new legislation may depend on many other considerations than 
those which are advanced by its proposers. We have not, however, thought it 
necessary to state in anticipation all the arguments that may be m’ged from 
different, points, for leaving matters alone. • But we hav.o thought it om duty to 
point out that there are, in many provinces, obstacles to the extension of irrigation 
by State or private worhs, and to the utilization to the greatest public advaritage 
of -the water-supply of the country, which cannot be effectively remo-red without 
legislation. 
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Native States. 

.^®0. In Chrvplcr XXI avo Jiavc ondcaA'onml todnscribo tlio present state and 
prnctico of irrip-vtion, rmd llic scope wlneh exists for fwrilier development in the 
Native States whieh avc visited dniinc: our to«r. or in adjacent States with regard 
to Avhich o\ idence lia‘« been ofTcic l to ns. IVo have referred to the obstacle which 
territorial or political V.oundaries present to the extension of irrig-ilion in India 
by means of State works. Cases in Avbich these diflioultics arise are not likely 
to be so jnnnorons in the larger and self-contained States, such as Hyderabad or. 
Mysore, ns in those of llajputana, Central Indin, Kathiawar, and Gnjerat, many 
of which consist of several and Avidely rcattored blocks. But CA'cn in the larger 
Stat-’s diflieultie^ may arise Avlien the interests of the States and those of the 
British district*: beyond tlioir hord^m atv in apparent or real contlict. In all 
snch eas-s the wid'T npi’meiation of the necessity for ])rotoctivo irrigation, the 
I>uhlio sjdrit of the niliii" chiefs, and the good ofliccs of the Jmiierial Govcnmient 
should snflico to bring ;ihout an ari'angomcntAvhich Avill lie eventually satisfactoiy 
to all parties. 


Hbl. ^Ve li.Ave remuunended that comprehensive .surveys he made of all riA*er* 
basins in the Native St.Atrsof Rajpulana, Central India, Kathiawar, and Gujerat, 
fo ns to obt.-MJi a full \ rogmnime of the most promising projects for canals and 
.•■toniirt* work*-. 'riie--e surveys have already been started, with Ibe sauetion of the 
G..vernmeut of In-iii, in the. Bajptitatia Aueney, under the general supcrA*ision 
of Colonel Sir Sointon .l.neob. K.C.I.K., 1{..\., avIioso high and special 
(jnnliiir.-itioji'; fur tb.e work to he dom* arc beyond question. We have recently 
la''n infonuid tV.at a nuu.her of cxei'llcnt site.s for storage Avorks have already 
been found, inoludim,' oin* for a lirge reservoir on the river Banns in the State 
of Mi'war : many <ff tin* St.'itcs have asked for assistance and advice in matters 
of irrigation, while tin: ntling chiefs are displaying a personal interest in the 
rwults of tin; invoiigatioius. 

JJS;.’. Our imjuiries in .Xjilivo States were not, hoAvcver, confined to the 
subject c.f .‘tlnte irrigntion Avorks, in csst' or in posse. We liaA’c obtained much 
A'nlu.ahle and interestinir information a«: to the measures adopted for the encourage- - 
ment of jirivnle irrig.'itinn work.-:, and for the employment of relief labour during 
the recent famines; the.se may he usefully compared Avith the systems in force in 
adjacent British di'-lricl.*; Avlierc, under similar loc:il conditions, the same 
(iinieullics hav«‘ to ho overcome. Here, as elsewhere, these questions form an 
important factor in the Avholc problem of protection. 


COXCLIJSION. 

Our general conclusion is that there is a wide hut not unlimited field 
in Avhich the Ivngin ct i.«: .ai d Ci\ il cfliccrs can u ork together for the 2 )roteotion 
of the country from famine ; partly by the construction of new State irrigation 
Avork.c, and ]):irtly by encouraging and stimulating the extension of ijTigation by 
mcjins of i)rivate work.s. Both methods Avill involve heavy expenditure on the 
part of the State, upon Avhivh there A\-ill he no direct return, although it may be 
jastified by the aaiIuc of the protection aflbrded. Wo have cndeaA'otnred to 
indicate not only all tho possibilities, but also tho limitations to extensions of 
irrigation. It has been incumbent on us to consider the latter, hut it is the 
former on Avhicli wo prefer to dwell, and to Avhich wo invito the more earnest 
consideration. 1 1 is more important to rcalizo what irrigation can do, than what 
it cannot. The whole of India can never ho protected from famine by irrigation 
alone, hut irrigation can do much to restrict tho area and to mitigate the 
intensity of famine. Wo cannot hut repeat,^ in respect of the measures that we 
propose) the Aviso Avaming of tho last Bamino Commis.sion that their enduring 
success will depend no less on their effect in evolving a spirit of self-help and 
thrift among tho people than on their eflicienoy in seoming the crops from 




(Ivwv^Ut* 

WV\'U'(,l tv 

wu 

v^'vuU'HW' luvvl v\ V^VVWA' V'V 

UttV VWUWWWt W bliltvuv: VlvtvHV 


tHVt IN ^OO'WVAlONO.VvXKV'.t?, 

'i\ XlUUlAAt. 

vK M\!U'v-MAO.KNNXXR 

A\ UAvUVUA'lWA M\il>AXayAU. 

r.i((;.iii<Hi\ -ioril 


VK r.,v> v* t. i\--X4-7*.v\'?'-;vA\\- ->. k, n'. 




